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Merorachischisis is a partial defect in vertebrae in which there exists 
no herntal protrusion. ‘Though this condition is also known as spina 
bifida occulta, the latter term is perhaps more applicable to the defect 
which is accompanied by a small or an invisible hernia. The deficiency 
may occur in any part of the bone and in any region of the spine. In 
the literature consulted, I find that it is most common in the lumbar 
region, less so in the sacral and least of all in the cervical. I have not 
heen able to find an authentic case of it in the middle dorsal vertebrae. 
The statistics on spina bifida with tumor are, that it occurs once in a 
thousand births (one in eight hundred — J. D. Bryant). The frequency 
is probably greater for spina bifida occulta. 

The influences which interfere with normal development of the ver- 
tebrae unquestionably operate at a very early stage of the formative 


period of the body. ‘This may perhaps be better understood by a review 
of the processes that lead to the formation of a complete vertebra. 


EMBRYOLOGY OF THE VERTEBRAE 


At a certain stage of development, the human embryo is an irregular 
spherule, consisting of three layers—the germ layers. These are destined 
to be the forerunners of the fetal membrane and all the bodily structures. 
The outermost of these is termed the ectoderm, the innermost entoderm 
and the middle mesoderm. The mesoderm, besides giving origin to 
several other systems, is responsible for the genesis of the skeleton. 

In what is to be the future dorsum of the embryo, the three layers 
are for a time so fused that a line of demarcation cannot be recognized 
(Fig. 1). Soon, however, the cells belonging to the entodermal layer of 
this region, begin to proliferate. The proliferation is the initial process 


*From the Museums of Pathology and Anatomy of the College of Medicine, 
University of Vermont. 
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for a rapid formation of a cord of cells which become detached from 
the mother layer and come to lie independently in the fused mass of the 
three layers. This cord is situated longitudinally in the longitudinal 
axis of the embryo and is known as the nolochord. The notochord is 
the scaffolding around which the vertebrae are built. The entoderm, 
after the detachment of the notochord, reunites. 


Grea threeqerm layers 


Fig. 1,—Diagrammatic representation of a cross section of a maturing ovum to 
show the point of fusion of the three germ layers. 


While the notochord was being formed, a most important process 
took place in the ectoderm. ‘The cells, lving in the corresponding longi- 
tudinal axis at first proliferated, forming the so-called “medullary plate.” 
The medullary plate, next became furrowed. The furrow deepened 
toward the ventral surface of the future embryo and became a tube; the 
tube separated from the mother plate and thus has come into existence 


the primitive nerve tube — the medullary tube. After separation of the 


medullary tube, the ectoderm is reunited. 


Fig. 2.—Diagrammatic representation of cress section through embryonal dor- 
sum at about fourth week; A, ectoderm; B, medullary tube; C, muscle plate; D,. 
notochord: E, primitive aorta; F, entoderm; G, mesenchymal cells of seclerotome. 

The mesoderm is thus of course divided longitudinally, but it has 
meanwhile not been inactive. Its cells have multiplied, and at a certain 
stage we observe two solid columns of cells pressing at the sides of the 
medullary tube and notochord. They are the mesenchymal cells. The 
columns soon become divided by transverse fissures, into irregularly 
cuboidal blocks, the so-called “primitive segments.” The transverse 
fissuring was followed almost immediately by longitudinal subdivisions 
of each segment. And thus instead of a single column of cells on either 
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side of the axial line, there is a series of irregularly subdivided cubes 
that run the length of the embryo. These cubes were at one time thought 
to be the primitive vertebrae (protovertebrae). We know now that only 
one of the subdivisions of the primitive segment — the sclerotome — is 
the forerunner of a vertebra. 

As growth progresses, the mesenchymal cells forming the sclerotome, 
spread in all directions surrounding the notochord and medullary tube, 
passing between them and in front and behind (Fig. 2). The sheath 
thus formed is the membranous vertebral column, Also, the appearance 
of this sheath marks the disappearance of the outline of the primitive 
segment. 


Mustum (2492 


(A) 
Fig. 3.—(A) Dorsal view of atlas and axis; A, B. C. knife cuts; D, articulating 
-urface for odontoid process; E, rudimentary lamina for atlas. (B) View from 
above. 


The next era is chondrification, but chondrification is preceded by 
a series of events in the sclerotogenous tissue that are absolutely essential 
for the development of a vertebra. In fact, these events blaze the path 
for the progress of cartilaginous deposition and we owe our conception 
of them and other phenomena, to Froriep’s classical description.’ 

The first evidence of vertebral differentiation is a readjustment of 
the cells of the mesenchymal sheath to form alternate layers of con- 
densated and rarified tissue. The condensation begins on either side of 
the notechord, at a point corresponding to about the center of a primi- 


1. Froriep: Beitr. z. Anat. und Embryiol. Festgabe F. G. J. Henle, 1882, 
Table IIT; also His’s Archives, 1883. 
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tive segment. By rapid extension, it proceeds to include the notochord 
and to pass in front of it, also backward and downward towards the 
medullary tube and posterior extremity of the embryo. It thus has the 
appearance of an arch—the vertebral bow of Froriep. That part of the 
bow which is in front of the notochord is known as the hypochordal bow, 
or brace. It is not chondrified except in the atlas. 

The vertebral bow jies obliquely to a transverse section of the embryo, 
so that its convexity is a little above the center of a primitive segment, 
while its tips reach almost the lower border of the same. 

From the rarified tissues between the vertebral bows are developed 
the intervertebral disks in front and the interlaminar ligaments behind. 


| 
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Fig. 4—(A) Showing at A, agglutinated vertebral arches; B, defect in arches; 
C, common opening fer two nerve trunks. (B) Ventral view to show also defect 
in body of fourth cervical vertebra. 

The vertebral bow is still in process of organization when cartilage 
begins te be deposited within it. In man, the cartilagenous cells make 
their appearance at about the beginning of the second month. 

In its downward and backward progress the vertebral bow meets with 
an obstruction. The obstruction takes the form of a wedge. Thence 
the tips of the vertebral bow become bifurcated. One division proceeds 
backward towards the medullary tube, so that with its fellow of the 
opposite side, it may form a ring (neural arch of the ossified vertebra) 
for protection of the future spinal cord, and the other is shunted out- 
ward and ultimately becomes the costal process and in the thoracic 
region, the anlage of a rib. The wedge is a primitive muscle plate. 
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A muscle plate is that subdivision of the primitive segment which 
gives rise to a number of muscle fibers (Fig. 2). Of course, it is only 
conjecture, but it seems as if al this stage, conditions might arise which 
will bring about merogenetic deficiency. For one thing, the formation 
of the vertebral bow is a bilateral process, and as in all bilateral processes 
of the forming body, one of the events may fail to appear. This seems 
to have been the case in at least one of our specimens (Fig. 3) ; one-half 
of the neural arch has evidently never made its appearance. Then again, 
the muscle plate of any particular region may have been missing or dis- 
placed. The muscle plates are to be looked on as guides to the vertebral 


Fig. 5.—By permission from Surgery of Childhood (De Forrest Willard). 
Congenitally defective laminae simulating fracture of vertebral arch, 


bows and any aberration of the former will throw the normal formation 
of a vertebra out of gear. In both Figures 3 and 4, there is self-evident 
proof of such events. (In Figure 4, the agglutination of the arches and 
bodies, and in Figure 3, the upward projection of a part of the neural 
arch of the axis.) j 


The process of chondrification is first manifest in the mesenchymal 
thickening around the notochord. In the second month, two cartila- 
ginous nuclei appear immediately at either side of the notochord. Before 
long these become joined to another nucleus in front and to one behind. 
At the end of the second month, the notochord is strung with interrupted 
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irregular beads of cartilage. ‘These masses of cartilage are the future 
vertebral bodies. The parts of the vertebral bow corresponding to the 
neural arches are still membranous. They begin to be chondrified at 
about the sixth week. It is a much slower process than chondrification 
of the bodies. At the end of the eighth week they fuse with and extend 
as short processes from the cartilaginous bodies. 

Chondrification is not completed until the fourth month, and “up to 
this time.” savs Ziegler, “the dorsal covering of the medullary tube 
consists of the united portions of the membranous vertebral column.” 
The method of completion of the neural arch is that of the two half 
arches gradually closing around the medullary tube. In the fourth 
month, they have so far fused dorsally as to form the spinous process of 


the vertebra. 


Maye 


Fie. 6.—Fifth humbar vertebra. 


NEPECTIVE DEVELOPMENT 

It would seem as if this were the stage when the cause effecting spina 
bifida with protrusion was most apt to be generated, Should the neural 
arches fail to coalesce while the spinal cord and membranes are progres- 
sively developing, it is but reasonable to expect that they will protrude 
from their incomplete confinement. Then, too, if the medullary groove 
had for some reason or other failed te become united, the neural arches 
cannot fuse posteriorly, with the result that when ossification sets in, it 
could go no further than the incomplete cartilages would allow. 

In the fourth month a cartilaginous structure is present which is 
almost the perfect analogy of an osseus vertebra. But, as Minot? has 
already pointed out, ossification is merely a supplementary process and 
produces no important change in the form or anatomical relations of 
the vertebrae. A self-evident conclusion is thus manifest—the cause of 


2. Minot: Human Embryology. 
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a congenital defect is created during the evolutionary period of the 


membranocartilaginous stage. In other words, the moment that differ- 
entiation of the sclerotonous cells begins, a pathologic factor may 
operate to produce any degree of defect. The pathologic factor may be 
inherent in the sclerotonous elements themselves, in the muscle plate, 
or the medullary tube. Seldom is a faulty ossification to be made 
responsible, for this process has no choice except to follow the path laid 
out for it by the membranocartilaginous events. A bony defect in 
general, may be looked on as a failure on part of the developing organism 
to supply the proper soil for bone growth. 

The component parts of a vertebra are a body and an arch. The 


arch is joined to the back of the body, thus forming the neural canal. 


7.—Defect is in first sacral segment. Note deficiency above and below this 
segment, 


The arch itself is the result of a fusion, dorsally, of two svmmetrical pieces. 
The prominence caused by the junction is the vertebral spine. The 
characteristics are common to all the vertebra, though in the different 
regions of the spinal column they are especially modified. 

The spinal column is thus composed of individual segments. The 
segments are separated from each other by cushions. The whole are 
united by ligaments. The bodies of the vertebrae are for support and 
stature, the neural arches for protection of the spinal cord and nerve 
roots, and the transverse processes, hanging pegs for muscles. The 
spinal column has four curves—cervical and lumbar with their con- 
vexities forward: dorsal and sacral with their convexities backward. 
The curves do not exist in the infant and are not fully established until 
ossification is complete. 


4 
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CONSEQUENCES OF DEFECTIVE DEVELOPMENT 


It stands to reason that in a structure like this, a deficiency in any 
of the foregoing essentials will, besides being productive of a local 
trouble, bring about untoward pathologic states, the diagnosis of which 
may not always be clear. Nor is the original condition of merorachis- 
chisis easily recognized. De Forrest Willard* cites a case in fact, in 
which a child with marked distortion of the feet was operated on several 
times, before a bony defect of the lumbar vertebrae with a very slight 
protrusion was recognized. Indeed, talipes equino varus is not an 
uncommon complication of merorachischisis. E. Von Bergmann? says 
that sensory and trophic disturbances, frequently leading to extensive 
neuroparalytic ulcerations, may follow the faulty condition of the cord 
and be of differential value. 


Fig. S—Y-ray cervical merorachischisis. From the collection of Dr. J. W. 
Sever, Boston. 


It is a well-proven adage that the strength of a chain ts the strength 
of its links. This is especially applicable in case of the spinal column. 
Cousequently we are rather to expect abnormal curvatures and defor- 
mities as a result of defects in any one vertebra. How futile would be 
the use of braces and jackets in such affections. That merorachischisis 
may be only part of an extensive local bone anomaly is evident from 
an examination of Figure +. Here we see besides the deficiency in the 
laminae of the third and fourth cervical vertebra, fushion of the bodies 
of the second, third and fourth vertebrae, incomplete ossification of the 
body of the third, downward curvature of the right transverse processes 


3. Willard, De Forrest: Surgery of Childhood, 1910. 
4. Von Bergmann, E.: System of Practical Surgery, translated by W. T. Bull. 
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of ali segments and a common intervertebral foramen for two nerve 
trunks. A case of this kind, successfully relieved by operative pro- 
cedures, was reported by Jackson Clarke to the Clinical Society of 
London (November, 1906). His patient was a boy, 4 years of age, of 
apparently normal mentality, whose head was fixed from birth in such 
a position that the chin was close to the sternum and there was no 
movement in the cervical spine, either of flexion, extension or rotation. 
Besides partial defects, the a-rav showed extensive abnormalities in the 
form of the bones in the upper dorsal and cervical regions and a cervical 
rib on each side. 


Fig. 9.—X-ray lumbosacral deficiency. From the collection of Dr. J. W. 
Sever, Boston. 


Among the occult symptoms of merorachischisis, may be pressure 
manifestations of the cord. WKeen* claims that these first develop during 
the period of greatest growth of the body, i. e., ninth to seventeenth 
year, and gives an excellent reason for the same. According to this 
author, firm fibrous bands are present which pass through the cleft and 
connect the skin over the cleft with the cord near its lower end. He 
believes that this represents an imperfect separation of the two during 
fetal life and does not grow with the growth of the structure it connects. 


5. Keen: Surgery, ii, 828. 


| : ad + | 
rs 4 
| 


294 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


Ilence it pulls and stretches the cord or presses it against the lower 
margin of the cpening at the period when the body growth is at its 
martnun. 

The development of neuropathic disturbances below the defect is 
always to be looked for. 

Merorachischisis deprives the spinal cord of its proper bony pro- 
tection, While the individuals so affected may not at all be aware of that 
deficiency until some trifling injury to the spine proves serious. Even a 


Fig. 10.—Growth of hair at dorsolumbar region. Loaned by Dr. J. W. Sever. 
Boston. 


most superficial consideration will demonstrate the import this state 
of affairs has beside a medicolegal bearing. 

The specimen represented by Figure 3 was secured by Dr. B. H. 
Stone, Director of the Vermont State Laboratory of Hygiene, from a 
skeleton found in the woods of Wilder, Vt. There was a question of 
homicide and Drs. Stone and C. F. Dalton found on examination of the 
skull and first two cervical vertebrae, two criss-cross incisions in the bone, 


apparently made with a very sharp knife and inflicted with much force. 
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One of the slashes cut into the odontoid process of the axis. Acting on 
this evidence, the authorities apprehended the murderer, and it) was 
proved beyond peradventure that he had inflicted the wound with a 
heavy square-topped razor. Apparently one of the cuts was fatal and it 
is Dr. Stone’s belief that the upper spinal cord was severed by the square 
top of the razor, and he claims that such would be impossible in the 
event of normal bone. Dr. Stone is apparently the first to recognize the 
medicolegal aspect of such bone deficiency. De Forrest Willard® cites a 
case and presents a skiagram which should come in the category of 
forensic medicine. The skiagram (Fig. 5) was taken after a moderate 
lumbosacral injury and showed the condition indicated, without visible 
tumor. The question of fracture of the spinous processes. of course, 
came under consideration, but it was finally decided that a congenital 
defect existed and that the patient had narrowly escaped a spina bifida 
oceulta, 

Figures 6 and 7 represent specimens in our museum obtained from 
cadavers, the history of which we know very little, but which seemed 
apparently normal. It will be readily seen what the consequences of 
suv moderate injury might have been. J. W. Sever, in a very interesting 
paper read before the American Orthopedic Association (June, 1909), 
hibited two radiographs showing complex deficiency in’ the cervical 
id lumbar vertebrae (Figs. 8 and 9). 

The clinical inference from a study of occult spinal deficiency is that 
ve are dealing with a not very uncommon condition. A more careful 
examination of some obscure neuropathies would perhaps bring to light 

vreater number of instances of merorachischisis. A significant step 


6 


was taken by Katzenstein,” who operated on and cured a case of persist- 
cut and obscure bladder symptoms of six years’ standing. Peritz’ makes 
ilis condition responsible for nocturnal enuresis. and is able to show 
radiographic tracings of an extensive fissure in the sacrum in one of his 
case series. Hl. B. Sheffield’ reports a similar case of a boy of 7 with 
fissure of the sacrum. In this case there was almost constant inconti- 
nence of urine. The defect in the sacrum was discovered by accident 
when the child bent over. It was not visible tn the erect state, but the 
deficiency in the bone was paipable. 

All authors agree that the presence of a localized hypertrophy of the 
hair (hypertrichosis, Fig. 10) of the back is indicative of a deficiency of 
the vertebrae in the immediate vicinity. This did not obtain in the body 
from which Specimen 196 (Fig. 6) was taken. Masses containing tera- 


6. Katzenstein: Centralbl. f. Chir., 1901. 
7. Peritz: Dent. Med. Wehnschr., July 6, 1911. 
8. Sheffield. H. B.: Med. Ree.. New York, Feb. 3, 1912. 
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tomatous tissues not infrequently cover a defect in the neural arches, 
The tissues are derived from the germ lavers. (De Forrest Willard.*) 
The masses may be composed of multiple cysts and grow progres- 
sively.". According to von Bergmann, lipoma, myoma, fibroma, angioma. 
dermoids and cholesteatomata are frequently found, evidence in all, of 


displacement of cell-nests either before or during the membrane-cartilag- 


iInous stage of the embryonal vertebral column. 


Campbell, W. Am. Jour. Surg.. June. 1909. 


PROTEIN MILK AS A CORRECTIVE OF DIGESTIVE 
DISTURBANCES * 


HERBERT B. WILCOX, M.D. anp MINER C. HILL, M.D. 
NEW YORK 


WITH OBSERVATIONS ON THE PROTEIN METABOLISM OF INFANTS FED ON 
PROTEIN MILK, BY B. RAYMOND HOOBLER, A.M., M.D. 


From the time of its first introduction by Finkelstein and Meyer, 
protein milk has been the subject of much experimental use and many 
reports have appeared by those employing it as an infant food, a substi- 
tute for ordinary milk formulas. 

The experience of these various writers has differed largely in their 
methods of preparation which have given widely divergent fat per- 
centages and caloric values to the mixture, and for this reason it may be 
well stated at the outset that our experience has to do with a protein 
milk made from skimmed milk and having a fat content of less than 1 
per cent. 

There has been less variety in the application of the preparation, all 
of its users having advocated or condemned it on the basis of its value 
as a means of nourishment, an article of diet. 

In the summer and winter of 1910-11 protein milk was, under Dr. 
John Howland, used as the routine and continued diet for nearly all 
patients in the infant’s wards of Bellevue Hospital. On it digestive 
irregularities cleared up more rapidly than with any other method of 
treatment. Although in a large majority of cases the stools became 
rapidly normal and all evidences of indigestion disappeared, still the 
children failed to gain in weight or suffered continued loss. 

The incentive for the undertaking of the study on which this report 
is based lies in the conclusion, then reached, that the value of protein 
milk depends on its use as a corrective; that it is not to be considered 
as a fit means of prolonged nourishment, and that its period of useful- 
ness is limited to the first seven to ten days of the dietetic treatment. 

In any acute digestive disturbance low fats and sugars are certainly 
indicated, while higher proteins than we have until recently believed 
advisable are now known to be well borne, and indeed actively beneficial. 
To the early stages of such digestive trouble protein milk seems to us to 


*From the children’s wards of the First Medical Division of Bellevue Hospital. 
*Read before the Pediatric Section New York Academy of Medicine, Decem- 
ber, 1912. 


298 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


be better adapted than any other food preparation, but as the severity 
of the disturbance lessens, the tolerance for and need of more fats and 
carbohydrates increases and the high protein, while still well borne, is 
less needed as a neutralizer of fatty and carbohydrate fermentation. Its 
prolonged continuance must bring about a needlessly heavy drain on the 
nitrogen metabolism. 

During the first eight months when protein milk was made use of 
as a substitute for other milk mixtures, about 400 infants varying from 
prematurity to 12 months of age were given the mixture, in most 
instances during their entire stay in the hospital ward—a period averag- 
ing one month. 

The results were most gratifying in that these children quickly 
recovered from the acute evidences of their digestive abnormality, but we 
were usually unsuccessful in our attempts to make them gain in weight. 
This fact, coupled with the evidence which we had that cases of gastric 
indigestion, colitis, non-infectious diarrheas and simple digestive incapa- 
cities responded with unexpected promptness, led us to begin the use 
of protein milk as an initial corrective alone. 

We have deviated in the preparation from the principles as first laid 
down by Finkeistein and Meyer only in the lower fat in our mixture. 
While believing, as did they, that no one food element can be considered 
alone as the cause of digestive disturbances but must be considered with 
due regard for its interaction with the other elements, we are certain 
that the need of low fats is of first importance in treatment. 

In the application of the food we have followed a plan quite different 
from that of the originators or of any others with whose work we are 
familiar. We have found no need of preceding protein milk by tea or 
cereal decoctions. This preliminary took Finkelstein and Meyer three 
days and involved great initial loss in weight. No objection has become 
apparent to the use of protein milk in combination with other foods. 
We have combined it with benefit with plain milk mixtures, breast milk 
and some solid foods. We believe that the continuance of protein milk 
over many weeks unnecessary and oftentimes injurious. 

Finkelstein and Meyer in 123 patients obtained good results, but 
gain in weight only with relatively high carbohydrates and by feeding 
very large amounts of the food. Finkelstein and Meyer, Birk and 
several others experienced great difficulty in getting their cases changed 
from protein milk to other foods, and advised strongly against its com- 
bination with any of them. 

Abt advocated the early addition of sugar to albumin milk but 
believed in its use for two months or over. 


The intent of this paper is to show: 
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1. Protein milk is best given without preliminary course of tea or 
cereal decoctions. 

2. It is efficacious in all acute and chronic infections of the gastro- 
intestinal tract. 

3. It is equally suited to fermentative and putrefactive processes. 

4. It is better given in combination with other foods than alone, 
except for a short initial period. 

5. Children placed on it can, without danger, be quickly swung over 
to plain milk mixtures. 

From May, 1911, to November, 1912, 261 children suffering from a 
variety of digestive disturbances were given protein milk. A large 
majority of them remained in the ward over three weeks, or long enough 
to enable us to come to some definite conclusions as to the results. They 
varied from prematurity to 9 years of age. Before instituting protein 
milk diet, in many instances plain milk mixtures were tried for 
comparison. 

These cases were divided, not as has been usual, into those particular 
groups spoken of as dyspepsias, decompositions, intoxications and 
atrophies, but, because they seemed to describe our material better, into 
three broader clinical groups: 

1. Acute infections of the gastro-intestinal tract evidenced by 
vomiting, bad stools and fever. 

2. Apparently non-infectious indigestions due to previous nutritional 
abuse. 

3. Simple diarrheas. By this we mean those infants who cannot be 
given a food strong enough to increase body weight without accompany- 
ing gastric or intestinal over-activity. 

In general it may be said, in regard to age, that protein milk is 
better suited to children over than under 3 months of age. 

Of 256 children, 72 were 3 months or less, of whom 56 per cent. did 
well; 97 were from 4 to 7 months, of whom 76 per cent. did well; 62 
were from 8 to 12 months, of whom 85 per cent. did well; 25 were over 
1 year, of whom 72 per cent. did well. 

Among these were many suffering from very severe digestive abnor- 
malities, and in forty-four cases an unsuccessful trial of diets other than 
protein milk was first made. The number of cures in the children over 
3 months was 21 per cent. greater than that of the very young. 


The improvement resulting in the use of protein milk in acute 
intestinal infections evidenced by fever and frequent bloody mucous 
stools, is more striking than in any other condition. Two series of such 
cases were observed side by side. 
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ILLUSTRATIVE CASES 


Of twenty-two cases of severe acute intestinal infection, 77 per cent. 
were cured while on a diet of protein milk. There were forty-four cases 
of severe intestinal infections of longer duration which we failed to 
correct by plain milk modifications. Of these 70 per cent. were cured 
when changed to protein milk. With the initial use of protein milk, of 
198 intestinal cases, many of which were severe, 73 per cent. of cures 
were effected. ‘There occurred sixty-one children suffering from chronic 
non-infectious digestive disturbances with whom plain milk formulas 
had failed; 62 per cent. were discharged with normal digestions follow- 
ing a course of protein milk treatment. 


CASE 1.—M. L. Acute infectious diarrhea. Aged 9 months; weight 10 pounds 
13 ounces. Admitted with a history of fever, diarrhea, vomiting and convulsions 
for two days previous. 

Treatment: No cathartic or starvation period. High colon irrigations of salt 
solution were given twice a day. Placed immediately on protein milk, five feed- 
ings of 7 ounces, in twenty-four hours. Calories, 60 per kilo. There was no 
vomiting after admission to hospital. At first the stools were loose, green, with 
quantities of mucus and blood. On the third day there were two stools described 
as yellow, pasty. On the fourth day one-half ounce of malt was added, increasing 
the calories to 67 per kilo. The child was kept on this feeding for five days. 
The digestion remained good; there was no vomiting; she gained 6 ounces. 

The formula was then changed to a whole-milk mixture, fat 1.6, sugar 6.8, 
proteid 1.4. Calories 98 per kilo, For the following four days, the digestion 
remained good, and the child gained 4 ounces. Discharged cured. 


As a means of controlling vomiting protein milk has also proved of 
value. Vomiting due to too large, irregular or too frequent feeding with- 
out actual gastric indigestion will, of course, respond as quickly to a 
proper régime on plain mixtures as on protein milk. The vomiting of 
true gastric indigestion, however, was frequently relieved by protein milk 
when other means had produced no improvement. 

Among our cases there were very few having gastric symptoms 
unassociated with evidences of intestinal derangement. In 74 instances, 
however, vomiting was the predominating symptom; 30 of these were 
put at once on plain milk modifications and 80 per cent. did well. 
The 20 per cent. failing to respond to this diet promptly recovered 
when given protein milk. The remaining 44 children were put at 
once on protein milk with good results in 82 per cent. Moreover, it 
should be recorded that in nearly one-half of the 18 per cent. of failures 
the patients were suffering from and ultimately died of parenteral 
affections. 


CASE 2.—A. R. Gastric indigestion. Age 3 months; weight 7 pounds 13 
ounces. Admitted for vomiting. She had been breast fed two months and then 
was put on a formula of whole milk 6 ounces, barley-water 13 ounces, lime-water 
1 ounce, milk-sugar 14 ounce. Feeding 314 ounces every 2% hours. For five 
days before admission she was cross and fretful and vomited part of every feeding. 
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Treatment: No cathartic or starvation period. She was placed immediately 
on protein milk, seven feedings of 344 ounces in twenty-four hours, calories 55 
per kilo. Feedings were taken reluctantly at first, but vomiting stopped imme- 
diately. The stools, two to three a day, were normal. The child was kept on 
protein milk five days, during which period she lost 4% ounce. The formula was 
then changed to a whole milk mixture: Fat 1.4, sugar 3.5, protein 1.2. Calories 
61 per kilo. There was no vomiting, the digestion was good and she gained 144 
ounces in three days. Dextrimalt was increased to 1 ounce, raising the calories 
to 77 per kilo. There was no vomiting, the digestion was good and she gained 
2 ounces in three days. 


Children are frequently seen who have a food tolerance sufficient to 
allow their being given only enough food without accompanying digestive 
upset to hold them in stationary weight, every addition to their diet 
resulting in evidence of gastric or intestinal overstrain. In a group of 
such cases we failed to find a mixture which could be given in sufficient 
quantities to insure gain in weight. Then protein milk was given for 
a period of from four to ten days, after which time it was possible to give 
without evidence of indigestion and with gain in weight, as additions 
to the diet, the very formulas which had previously failed. This increase 
in food tolerance, apparently brought about by protein milk, applies 
equally to fat, carbohydrate and protein. 

Seventeen children were admitted with histories of no definite indi- 
gestion but with a record of little or no gain in weight. On weak mix- 
tures the stools were good. On stronger mixtures the stools either 


became bad, or were unaffected, but no children gained in weight. They 
were given protein milk and with gradual additions, as is later to be 
described, all were discharged on plain milk mixtures, consistently 
gaining in weight. 


CasE 3.—G. C. Permanent Increase in Digestive Capacity. Age 8 months. 
Admitted for loss of weight, weighing 10 pounds 4 ounces. There was no cathar- 
tic or starvation period. He was given a formula of whole milk 9 in 20; 8 ounces; 
five feedings, 129 calories per kilo. The feedings were well taken but stools were 
three a day, loose, green, with mucus and curds. There was a loss of 414 ounces 
during this period. He was then placed on protein milk, 8 ounces, five feedings, 
calories 72 per kilo, for six days. The feedings were taken well and the stools 
became yellow and well formed. He lost 8 ounces in four days. Malt, 4% ounce 
to the total food, was then added; calories 88 per kilo. He was for three days 
on this formula, the stools remaining good and the child gaining 4 ounces. Then 
three feedings, 8 ounces each, of whole milk 8 in 20 with % ounce milk-sugar, 
were introduced, the caloric value being 135 per kilo. On protein milk and whole 
milk for seven days, the digestion remained good, without gain or loss of weight. 
All feedings were then made of whole milk 10 in 20 with 1 ounce of malt having a 
calorie value of 123 per kilo, The digestion remained good and in seventeen days 
the child gained 27 ounces. 


The indication for protein milk seems equally clear whether the 
indigestion be dependent primarily on a fat or carbohydrate incapacity ; 
a bacterial fermentation or putrefaction. Whether it be fat or sugar 
primarily at fault, it is usual that an incapacity for both soon obtains. 
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The low fat and sugar of protein meet this need. If fermentation 
predominate, the low fats and sugars tend to retard it and the high 
protein, whether chemically or mechanically, seems to be active in 
neutralizing this fermentation, in aiding the digestion of the other food 
elements and in restoring the balance of the intestinal fiora. If putre- 
faction exists, protein milk furnishes enough sugar to inhibit the pure 
proteolytic activities of the bacteria by turning the facultative organisms 
to fermentative activity. 

Friedlander and Greenbaum have shown that protein milk tends to 
reduce the number of gas bacilli in the stools and to substitute acidophilic 
for putrefactive organisms if the latter predominate. 

Protein milk is not a genera] panacea. Nor do we consider it the 
only means of controlling digestive abnormalities. The majority of 
these problems are amenable to usual methods of diet regulation aimed 
at the particular need of the case in hand. It has, however, been our 
experience that those indigestions which do not respond to such usual 
means will respond much more readily to this treatment than to the less 
rational procedures of initial starvation, rough purgation, sugar infusions 
and other usual or unusual methods. Three years ago every child on 
admission was given castor oil. Before protein milk was used this 
standing order was modified and only the more severe intestinal cases 
receited this vigorous initiation. Since protein milk has been in use we 
have stopped castor oil altogether and are satisfied that bad stools give 
place to good ones as quickly and with less drain on the intestinal tract 
than when such rough purgation was employed. 

While it is admittedly a part of the intelligent appreciation of any 
intestinal problem that we should know the type of infecting organism, 
there is reason to believe that diarrheas due to the gas bacillus, the 
dysentery bacillus or any other bacterium may be logically treated 
and more easily and rapidly corrected by protein milk than by purely 
bacterial starvation methods. Reason for such belief is found in the 
fact that these inhabitants of the intestinal tract are more or less facul- 
tative in their biochemical activities, and anything like a pure culture of 


any one group is a rare intestinal finding. 

Among forty-four children suffering from a variety of digestive 
troubles which had resisted other treatment for some time, thirty were 
cured with gain in weight, eight were cured with stationary weight, and 
six did not improve and died of malnutrition, when given protein milk’ 


Case 4.—C. K. Intestinal Indigestion. Age 9 months; weight 9 pounds, 11 
ounces. Admitted with a history of losing weight, and frequent loose stools for 
an indefinite period. No cathartic or starvation period was employed. She was 
placed on a formula of whole milk with dextrimaltose, containing fat 1.6 per 
cent., sugar 3.2 per cent., protein 1.2 per cent. Six feedings of 7 ounces were 
given; calories 85 per kilo. She was eight days on this feeding, took it well, with 
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no vomiting, but there was loss of weight (16 ounces) and no improvement in 
stools, which averaged five a day and were loose, greenish-yellow, with curds and 
a little mucus, 

The diet was then changed to protein milk six feedings of 8 ounces; calories 
99 per kilo. In three days the child was having two yellow, pasty stools in 
twenty-four hours, but lost 3 ounces. Three feedings of a skimmed milk formula, 
fat 1.0 per cent., sugar 2.25 per cent., protein 1.75 per cent., were given alter- 
nately with the protein milk; calories 97 per kilo. In three days she gained 5 
ounces, her digestion remaining good. 


The child was then given all feedings of a whole milk mixture with 
milk sugar. Fat 1.8, sugar 4.8, protein 1.2; calories 95 per kilo. Dur- 
ing the following five days there was no vomiting, an average of two 
yellow pasty stools a day and a gain of 9 ounces. 


Case 5.—Y. G. Fermentative Diarrhea. Age 8 months; weight 8 pounds 7 
ounces. He was bottle fed since two weeks old. One week before admission he 
began to have diarrhea and occasional vomiting, and was always hungry. During 
the past day or two there had been fifteen to twenty loose, green, watery stools a 
day, acid, frothy, with large amount of gas. 

There was no cathartic used or starvation period. He was given protein milk, 
five feedings of 6 ounces; calories 70 per kilo, during a corrective period of five 
days, and lost 3 ounces. On the fifth day the stools were three in number, 
“vellow, pasty.” The child was then placed on a whole milk mixture with dextri- 
maltose (fat 2.4, sugar 5.00, protein 2.00); calories 140 per kilo. For the next 
five days the digestion remained good, with two to three yellow, pasty stools a day. 
Gained 5 ounces. Discharged cured. 


PREPARATION OF PROTEIN MILK 


Buttermilk: Our buttermilk is made from a pasteurized skim milk 
containing 1.75 per cent. fat. To one quart of this is added 1 ounce of 
buttermilk from some reliable dairy. This is allowed to stand for twelve 
hours at a temperature of 70 to 80 F., is thoroughly beaten at intervals 
of two to three hours and then placed on ice till used. 

Each day’s buttermilk is made from that of the preceding day, a 
smaller amount of stock being needed as time goes on. The amount of 
such stock used is determined by the degree of acidity desired. 

Junket: To 2 quarts of pasteurized skim milk two Hansen junket 
tablets are added. After standing twenty minutes at 100 F., the pre- 
cipitated casein is strained through gauze, washed in water, and forced 
several times through a fine sieve with a potato masher. This process 
of sieving is facilitated by adding buttermilk to the curd, and is con- 
tinued until the curd has been thoroughly broken into fine flakes. One 
quart buttermilk, 1 quart water and 1 grain of saccharin to the quart 
are added to the curd and the whole thoroughly beaten to form a fine 
suspension. 

The only difficulty in the preparation lies in obtaining a fine, floc- 
culent suspension of the curd, which depends chiefly on thorough sieving. 
Boiling the precipitated casein is of no benefit. 
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Composition: Protein milk thus made consists of fat 0.8 per cent., 
sugar 2.4 per cent., protein 2.8 per cent. The caloric value is 8.5 to the 
ounce. 

ADMINISTRATION 


Children take this milk readily. It must not be heated too quickly 
nor above 90 F., otherwise tough masses of casein are likely to form. 
A large hole in the nipple is necessary and the feeding should be inter- 
rupted and the bottle thoroughly shaken every one to two minutes in 
order to keep the casein from settling to the dependent part of the 
bottle while the fluid portion alone is being consumed. 


DURATION OF ADMINISTRATION 


The length of time that protein milk should be continued depends 
primarily on the digestive condition and secondarily on this factor plus 
the gain or loss in weight. If, at the end of two to three days on protein 
milk alone there is improvement in the number or character of the stools, 
with even slight gain in weight, no addition is made to the diet until 
the stools assume the appearance characteristic of a pure protein milk 
diet. This will come about usually in four to five days and the stools 
then are quite regularly one to two daily, very large, light yellow, of 
the consistency of putty, rather dry, without odor, and are free from 
any unmixed particles or mucus. If, on the other hand, in the first 
few days there is loss of weight—and this is more frequently met with 
than gain—on the first appearance of betterment in the digestive con- 
dition, additions to the protein milk are begun. 

The corrective period naturally divides itself into four stages: 

1. That in which protein milk alone is given. 

2. That in which protein milk plus malt sugar is given. 

3. That in which much protein milk plus a small amount of plain 
milk is given. 

4. That in which the protein milk is largely replaced by plain milk. 

The usual duration of the first stage was three days, varying from 
two to fourteen. As soon as the digestive condition showed some 
improvement the first step toward increasing the food value was made 
by the addition of malt sugar. A proprietary malt soup was first used 
and was satisfactory, except for its laxative qualities, limiting the amount 
that could be used, an occasional resultant gastric irritability, and its 
expense. Another malt, to each ounce of which was added 3.5 grains of 
potassium carbonate, to bring its alkalinity up to that of the first-men- 
tioned malt, was next used and found to be equally good. Better than 
either the foregoing, however, we found dextrimaltose, first used at 
Bellevue by Dr. L. E. La Fétra, from whose service this report is made, 
which may be used in greater quantities with less danger of gastric or 
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intestinal irritability. This is to be added in small quantity to the day’s 
food-supply, beginning with 1 teaspoon and increasing to from 114 to 
2 ounces. The first two of the malts mentioned may be used practically 
alike, each having a caloric value of about 70 per ounce by volume, while 
the dextrimalt has 110 to 120 calories per ounce by weight. 


Case 6.—E. B. Protein Milk with Malt. Age 5 months, weight 6 pounds 9 
ounces. Admitted to Bellevue Hospital Sept. 20, 1910, for loss of weight, diar- 
rhea and vomiting. The child had been fed on half strength whole milk at home. 

Treatment: No cathartic or starvation period. He was given protein milk, 
six feedings of 5 ounces for five days, representing 82 calories per kilo. The diges- 
tion was good, but there was a loss of 5 ounces. One-half ounce of Freihofer 
malt was added, increasing the calories to 104 per kilo, He gained 12 ounces in 
the following twenty-eight days, and was then given alternate feedings of a 
whole milk mixture, 8 ounces in 20, and protein milk with % ounce of malt. 
Calories 116. The digestion remained good but he gained only 2 ounces in twelve 
days. The child was discharged to mother’s care and cure follewed in dispensary. 
The digestion remained good and the child gained steadily. 


The average duration of the second part of the corrective stage was 
six days, varying from two to twenty-three days. When the digestive 
condition warranted it, one feeding of a skim-milk, lime-water, milk- 
sugar and barley formula was made to replace a protein milk feeding, 
and increased until the daily diet consisted of half skim-milk and half 
protein milk. This was done either after the maximum amount of malt 
had been added or while it was still being increased, according to the 
evident ability of the child to accept more and stronger food. At this 
point whole milk mixtures were substituted gradually for skimmed-milk 
and such changes continued until the child was taking a formula suited 
to the age and weight. The aim was to make the first period, that in 
which protein milk alone was given, as short as possible. One cause of 
failure in the use of protein milk, as stated by Finkelstein and Meyer, 
was inanition in the early stages of treatment. To avoid this difficulty, 
malt and one or more milk feedings were given early. These could he 
given earlier and increased more rapidly when in combination with 
protein milk than was possible without its aid. It was also found that 
much better results were gotten from the addition of malt and some plain 
milk than by providing all the calories needed with malt alone and thus 
raising the carbohydrate percentage higher than is safe or desirable. The 
time necessary for the entire correction period averaged twelve days, 
when the child was discharged and turned over to dispensary direction. 


CALORIES AND WEIGHTS 


With the bulk of the food consisting of protein milk the calories 
received during these corrective stages were low and pronounced gain 
in weight was not expected. Such was the apparent influence of the 
protein milk on the assimilation of the other food added, however, that 
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gains were noted in many cases where none was looked for. It is not to 
be expected that young children will gain in weight when taking less 
than 30 calories per kilo on the usual milk diets, yet, as will be seen, 
many of our cases did so. In the later stages when protein milk had 
been replaced by plain milk, it occasionally happened that children pre- 
viously gaining and digesting well, lost weight, and had bad stools. 
These untoward conditions disappeared again on the replacing of the 
protein milk feedings. This furnishes a striking illustration of the 
stabilizing effect of a certain amount of protein milk in the daily diet. 

First Corrective Period.—While on protein milk alone 105 children 
received 50 or less calories per kilo; 100 received from 50 to 75 calories 
per kilo and 32 received from 75 to 100 calories per kilo. 

During this stage 118 gained weight or were stationary ; 29 lost. Gain 
in weight was noé expected while protein milk alone was given. Station- 
ary weight or moderate initial loss was the rule, and was naturally so in 
consideration of the low calories taken. The striking fact is that 80 per 
cent. of the children got through this first period without loss of weight, 
and, in less than a week, with digestion much improved, were ready to 
assimilate a stronger food. 

Second Corrective Period.—While on protein milk and malt 18 babies 
received Jess than 50 calories per kilo, 54 received from 50 to 75 calories 
per kilo, and 47 received from 75 to 100 calories per kilo. That is, at 
the end of six days an increase of 33 per cent. in the food given was 
possible without any signs of indigestion. 

During this second stage of the corrective period, of 119 cases, 94 
gained in weight, or were stationary and 25 lost weight. That is, at this 
stage of their treatment more than half the children previously stationary 
in weight and suffering from badly deranged digestions were taking a 
food closely approximating their needs and doing well. From this point 
on the increase to skim- and later whole-milk mixtures was made rapidly 
so that at end of the second week of treatment the protein milk had 
been stopped and the children were doing well on plain milk mixtures. 

In no case was any untoward result noticed from combining protein 
milk and plain milk feedings. 


PROTEIN MILK IN COMBINATION WITH OTHER FOODS 


Protein milk was used with benefit in combination with cane-, milk- 
and malt-sugar, plain milk and breast milk. 

Malt is in most cases best, but certain children do not bear it so well 
as cane,- or milk-sugar alone, or one of these in combination with smaller 
amounts of malt. As before stated, protein milk, with all sorts of milk 
formulas, was used successfully, and as soon as possible to avoid loss 
in weight. 
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In twelve infants suffering from very severe nutritional disorders, 
after resorting to breast milk without improvement, protein milk alter- 
nating with breast milk feedings was tried. In all of these patients the 
stabilizing effect of the protein milk was immediately apparent and the 
breast milk previously poorly borne was well assimilated. 


Case 7.—E. F., aged 2% months, weight 6 pounds 3 ounces, was 
admitted for vomiting, diarrhea and failure to gain weight. She was the child 
of a 13-year-old girl, had had poor care and improper feeding since birth, and was 
in very poor condition. After a trial of five days on weak milk mixtures with 
no improvement and with loss of weight, she was put on protein milk. In two 
days the stools were improved and she had gained 2 ounces. With the addition 
of some plain milk thin, watery stools again appeared. Alternating feedings of 
protein milk and breast milk were given with improvement in the stools but no 
gain. Because of this lack of gain, breast milk alone was given but there was 
prompt evidence of indigestion and loss of weight. 

On protein milk alone this child had good stools but lost weight. With any 
other food alone she both lost weight and had signs of indigestion. Hoping to 
benefit from the stabilizing effect of protein milk on a diet of this preparation 
and breast milk, she was put on five feedings of breast milk and two of protein. 
The digestion remained good and there was a steady gain of % ounce a day for 
thirty days. At the end of this time she was put on a whole milk mixture and 
did well. 


SUMMARY 


1. Protein milk is essentially a therapeutic agent. It is not suitable 
for use as a continued diet. 
2. It is suitable for use at all ages, but better adapted to children 
over 3 months. 
3. It is indicated in gastric or intestinal indigestions, acute infec- 
tions or chronic incapacities, fermentations or putrefactions. 
4. It is of the greatest therapeutic efficiency when made from skim- 
milk. 
5. It is best used without preliminary starvation or purgation. 
6. It may be used in combination with any plain milk mixture. 
7. Children may be abruptly changed from it to plain milk formulas 
without danger. 
8. It should be partially withdrawn with the first signs of digestive 
improvement. 
9. It should be replaced by suitable milk formulas as fast as the 
patient’s tolerance will admit. 
10. Fresh milk and breast milk, when taken badly alone, are often 
well borne if combined with protein milk. 
11. Caloric values of the food may be more rapidly increased when 
some protein milk is given. 
12. Protein milk is especially indicated in acute intestinal infections. 


159 East Seventieth Street. 
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PROTEIN METABOLISM IN INFANTS FED ON 
PROTEIN MILK 


B. RAYMOND HOOBLER, A.M., M.D. 
NEW YORK 


The original experiments detailed in this paper were undertaken for 
the purpose of determining whether a child fed on relatively high pro- 
tein food was able to absorb large quantities of nitrogen and to what 
extent it retained and utilized such food element in building up its 
tissues. 

From among the Jarge number of infants in Bellevue Hospital who 
were fed on protein milk one was chosen as being a typical case for 
which protein milk was indicated. This child was brought to the hospital 
because of diarrhea and loss of weight. He was 7 months old and 
weighed 12 pounds on admission. Previous to admission he had been 
having from eight to ten watery stools daily and was rapidly losing 
weight. Four days previous to the beginning of the metabolism experi- 
ment he was fed on protein milk, which contained protein 2.8 per cent., 
carbohydrate 2.4 per cent., fat .8 per cent. After having been four days 
on this diet he was put on a metabolism bed and the diet of protein 
milk continued for the ensuing three days, during which time the urine 
and feces were accurately collected. At the beginning of the experiment 
the stools had changed from the green, watery stools on admission to 
the smooth, pasty, grayish-yellow type. 

The data obtained from an analysis of the nitrogen content of the 
food, urine and feces is summarized in the first three lines of Table 1, 
which represent the three consecutive days on a metabolism frame. The 
fourth line represents the nitrogen metabolism in a normal child fed on 
approximately the same quantity of nitrogenous food and of the same age. 
The fifth and sixth lines show the nitrogen metabolism in a child of 8 
months, and the seventh line a child of %14 months, reported by Drs. 
Holt and Levene.’ These last two children were both fed on a high 
protein diet. 

The nitrogen requirement for a normal infant at 7 months artificially 
fed is about three grams of nitrogen daily. It will be seen that the infant 
placed on the metabolism frame received a iittle over five grams daily, 
hence was receiving more than its necessary quota of nitrogen. This 
would be true were we to compare this undersized, ill-nourished child 
with the normal, but when we consider that the child had been losing 
weight and that the muscle tissue shared in the loss, it would seem that 
there must have been a depletion of the nitrogen content of the body. 
It was justifiable, therefore, to give the infant sufficient nitrogen in the 


1. Holt, L. E., and Levene, P. A.: Am. Jour. Dis. CHILp., November, 1912. 
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food to make up for any loss that may have taken place, since it has 
been demonstrated that the tissue cells will absorb large quantities of 
protein when the protein-supply of such cells has been previously entirely 
cut off or greatly diminished. 

Nitrogen was absorbed in the characteristic manner. It has been 
shown many times that sick babies as readily absorb protein as do well 
babies, regardless of whether there is a small or large quantity ingested ; 
the per cent. of the intake which is absorbed is usually above 90 per cent. 
The amount of the nitrogen lost through the feces in protein feeding is 
not greater than that of either breast- or bottle-fed normal babies. The 
amount of nitrogen lost through the urine varies greatly, and with those 
artificially fed varies with the amount of protein ingested. It is not 
surprising, therefore, to find in this series that the urinary nitrogen was 


TABLE 1—STUDIES IN NITROGEN METABOLISM IN NORMAL AND ABNORMAL CHILDREN 


Nitrogen | Nitrogen 

Total Nitro Absorbed | Retained 

in Grams | in Grams 

in 24 Hrs. | in 24 Hrs. 

Name 

7 2.8| .8 | 2.4/| 5.37 | 3.65 | .239 | 5.13 | 95.5 | 1.48 | 27.6 
7 .8 | 5.37 | 3.42 | .332 | 5.04 | 93.8 | 1.62 | 30.1 
7 | 2.4 | 5.37 | 3.10 | .369 | 5.00 | 93.1] 1.90 | 35.4 
4 | Rubner and Heubner normal case | 7% | 2.7/}3.2 | 5.0 | 4.39 | 3.06 | .281 | 4.11 | 93.5 | 1.06 | 24.1 
5 | Holt and Levene F. H. Period 4.. | 8 3.0/1.6 | 4.7 | 5.57 | 4.29 | .587 | 4.98 | 87.7} .700 | 12.6 
6 | Holt and Levene F. H. Period 5..| 8 2.91.9 | 2.3 | 5.71 | 4.78 | .340 | 5.37 | 94.0] .590 | 10.4 
| Mow and Levene J. 7% | 3.5/1.4 | 5.0 | 5.39 | 2.83 | .672 | 4.72 | 87.6 | 1.89 | 35.0 


much above that excreted by the average normal child for the same age. 
Between 2 and 214 grams of nitrogen is excreted through the urine of 
an artificially-fed child, while but 1 to 114 grams is excreted through 
the urine of a breast-fed baby. 

The nitrogen retention is of more importance than other factors, for 
if there be a good retention it is fair to assume that the child is growing 
even though it may be losing weight. Such was the apparently para- 
doxical condition in this case. The child was losing weight daily while 
on the metabolism frame, yet there was a constant retention varying 
from 27.6 per cent. to 35.4 per cent. of the intake. This is about the 
norma! retention percentage in healthy artificially-fed children. In 
healthy breast-fed babies the retention percentage is from 50 to 75 per 
cent, of the nitrogen intake, but since their intake is much lower, the 
absolute amount retained does not differ greatly. 
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Objection has been raised to protein milk feeding because of an 
initial loss of weight or of the failure to gain weight while on this diet. 
But one may be assured that in the average case there is a retention of 
nitrogen and that the musculature of the child is not being drawn on, 
but that the loss is largely through the water and fat content of the body. 

Having considered the protein metabolism we turn our attention to 
determining some of the other factors in the metabolic process which 
will account in part for the excellent results following ingestion of this 
comparatively large quantity of protein. 

From clinical observations the most noteworthy change which takes 
place is in the character of the stools, which change from frequent, green, 
watery, to pasty, grayish-yellow, smooth stools. It is of much impor- 
tance to know what chemical changes have taken place in such stools as 
a result of the ingestion of increased amounts of protein. 

In my own series such a study was not undertaken, but there has 
recently been published a most illuminating piece of work by Holt and 
Levene,? which throws much light on the chemical and physical changes 
occurring in the feces when fed on a diet either of protein milk or 
approximating protein milk. These facts have all been brought out in 
their previous article, but are of such a convincing character that they 
will bear repetition. 

One of their cases (F. H.) was studied over a long period of time 
under various feedings. From September 14 to October 3 the child was 
fed fat 2.6 per cent., protein 2.4 per cent., carbohydrate 5 per cent. The 
description of the stools during this period were “very watery, contained 
some curds, were foamy, greenish and contained some mucus.” Another 
note states that there were eleven to thirteen stools daily. From October 
3 to October 24 the infant was fed on varying percentages of fat, carbo- 
hydrate and protein made up from plain milk mixtures. From October 
25 to October 29 the same infant was put on three-quarter strength 
protein milk containing fat 1.9 per cent., protein 2.9 per cent., carbo- 
hydrate 2.3 per cent. This formula approximates very closely the for- 
mula for full protein milk as made up at Bellevue Hospital, except that 
it contains about 1 per cent. more fat. 

A marked change occurred in the character of the stools shortly 
after having been placed on protein milk. They were then described as 
“for the most part pasty, grayish-yellow, smooth, practically normal.” 
A comparison of the chemical findings in the stools of these two periods 
ought to reveal the changes which take place in them and in a large 
measure explain the results following protein milk feeding. 

A table (Table 2) is presented showing certain chemical and physical 
characteristics of the stools forty days preceding the giving of protein 
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milk; also for the four-day period just preceding the giving of protein 
milk and during the time of giving protein milk. 

It will be noted that there was a fall in the total acidity of 100 grams 
of dried feces, from 900 to 169; that the volatile acids in twenty-four 
hours in the feces fell from 118.6 c.c. N/10 NaOH to 68.6 c.c.; that the 
free fatty acids in the feces fell from 1.18 grams in twenty-four hours 
to .12 gram in twenty-four hours; that the fatty acids at first made up 
16.8 per cent. of the total fat in the stool and that these fell under 
protein milk feeding to 7.9 per cent. With the diminishing of the fatty 
acids there was a proportional increase in the soaps of the stools. In 
the first series the soaps made up 17 per cent. of the total fat in the 
stools; under protein milk the soaps constituted 41.4 per cent. of the 


TABLE 2.—CHEMICAL AND PHYSICAL CHARACTERISTICS OF STOOLS PRECEDING AND DURING THE 
GIVING OF PROTEIN MILK 


Child F. H., 8 Mo.| Per cent. Fat, | Description of [SEZ 
Sam 
Sept. 14 to Oct. 3 2.6, 2.4, 5.0 Greenish watery 903 | 118.6 | 1.18 | 16.8 | 17.0 | 251 | 2.04 
Cow’s milk mixt. with curds 
Oct. 20 to Oct. 24 BB, 3B, 46.7, 753 | 112.8] .25| 16.2/11.8/128| .36 
Cow’s milk mixt. 
Oct. 25 to Oct. 29 1.9, 2.9, 2.3, Pasty, grayish 169 68.9| 41.4] 2.36 
%4 strength pro- | yellow, smooth 
tein milk 


total fats. The water loss through the intestine was greatly changed. 
There was 251 c.c. of water in the feces in the first series and only 40 
c.c. lost to the body under protein milk feeding. The mineral salt 
retention was much better under protein milk feeding. This salt reten- 
tion according to Langstein and Meyer is one of the most important 
results of protein feeding. All of the above changes in chemical and 
physical characteristics have a favorable action on the stools; the lessen- 
ing of the acidity reduces the irritability of the intestinal mucosa. The 
production of soaps tends to give bulk and smoothness to the stool; the 
reduction of the water tends to reduction in number as well as giving 
form to the fecal matter. 

In this discussion I have only referred to the results obtained in two 
quite widely separated periods. But from a study of the results obtained 
in the period just immediately preceding the protein milk feeding it will 
be seen how quickly one may obtain results from a change from the 
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average cow’s milk mixtures to protein milk, thus confirming the clinical 
observation that it is often necessary to keep a child on protein milk for 
from four to six days when it may safely be transferred to some other 
type of feeding. 

SUMMARY 


In summing up, therefore, one may say that the clinical advantages 
of protein milk as a corrective for diarrheal conditions in infants are 
confirmed by the following metabolic findings: 

1. The protein intake is not increased sufficiently to be a detriment 
to the child, but on the other hand, frequently supplies only a sufficient 
amount to make up for the previous protein depletion. 

2. When kept on this high protein intake for but a short period, thé 
specific dynamic action of protein may be disregarded. 

3. Even though the food be low in caloric value, and while there may 
be loss of weight, there is nevertheless sufficient protein retained to 
prevent waste of muscle tissue and provide for growth. 

4, The changes in the stools accompanying protein milk feeding 
are due to: 

a. A decrease in the total acidity in the stool. 

b. A decrease in the volatile acids. 

ec. A decrease in the fatty acids. 

d. An increase in the formation of soaps. 

e. A decrease in the amount of water lost through feces. 

f. There takes place a better retention of the mineral salts. 

All of the above factors tend to produce fewer stools through lessened 
irritability and formed stools through the reduction of water and the 
formation of soaps. 

5. These chemical results may all occur within the space of three or 
four days, and confirm the clinical observation that in many cases protein 
milk may be discontinued at the end of a very short period, thus using 
it as a corrective for diarrheal conditions only and not as a true food. 


131 East Sixty-Seventh Street. 


THE COMPLEMENT FIXATION TEST IN THE 
MANAGEMENT OF GONOCOCCUS 
VULVOVAGINITIS * 


GEORGE G. SMITH, M.D. 
BOSTON 


In the management of gonococcus vulvovaginitis, one is frequently 
unable to determine whether or not a particular case is cured. The exami- 
nation of smears is inconclusive; the gonococcus is often undemonstrable, 
especially in chronic discharges, and even if Gram-negative diplococci 
are seen within pus-cells, their identity is not always certain. To isolate 
the gonococcus from a culture medium on which all the other vaginal 
flora are growing is a task for which few hospital bacteriologists have 
time. ‘The clinical history and physical condition may point to a com- 
plete disappearance of the disease, yet it has been alleged by many 
observers that, even where the absence of discharge is combined with 
negative smears, the discharge is prone to reappear. With the hope of 
securing another criterion of cure, the cases of gonococcus vulvovaginitis 
in the genito-urinary clinic of the Massachusetts General Hospital have, 
since January, 1912, been submitted to the complement fixation test. 

This test is a serum reaction highly specific for gonorrhea. Broadly 
speaking, it is similar to the Wassermann test, and has been done, at the 
Massachusetts General, under the direct supervision of Dr. James Homer 
Wright. 

Two c.c. of blood are drawn from the median basilic vein or cephalic 
vein into a small Luer or Record syringe. This is not always easy, espe- 
cially in the case of nervous children, but with experience one meets few 
failures. A sharp needle is absolutely essential. 

I wish to present the results of the application of this test to twenty- 
five patients. Of these, only a portion had been treated by me. A con- 
siderable number were sent from the children’s department, to which I 
am deeply indebted for effective cooperation. The age of these children 
ranged from 3 to 12 years, and in every one of them gonococci had, at 
some time, been reported present in smears. 

Fifteen of the twenty-five cases gave positive blood-tests; some of 
these had acquired the disease two, three or even four years before. Of 
the fifteen, eleven showed suggestive clinical signs, such as redness or 
discharge, and in four, gonococci were still demonstrable. Of the remain- 
ing four, one (Case 24) had shown this organism in the discharge only 
two months previous, another (Case 16), four months previous to the 


*From the Genito-Urinary Department, Massachusetts General Hospital. 
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test. As it has been stated by Schwartz’ that the reaction may persist in 
the blood for several months after the infection has disappeared, the test 
in these two cases cannot be said to be incompatible with the facts. 

The other two were cases which seemed to be clinically well. Case 11 
had had no discharge for two years; the smear was negative. Case 12 
had had none for one year, and examination showed no signs of vaginitis. 
In both these cases, the test was only weakly positive, or suspicious. 

In only one instance (Case 25) was the test negative in the face of 
strong evidence to the contrary. In this, a positive culture was obtained 
by the pathologist. ‘Two months later, blood from the same patient was 
positive. 

Ten cases gave negative tests. Since it has been asserted that this 
disease is incurable, it behooves us to review the evidence in these cases 
somewhat more thoroughly. The main facts are as follows: 


REVIEW OF TEN NEGATIVE CASES 

CASE 1.—Acquired vaginitis in August, 1911. On Nov. 7, 1912, examination 
showed some redness of the genitals, with a smegma-like material about the 
introitus. A smear showed no gonococci. This case I should not call conclusive. 

Case 2.—Infected in May, 1911. Feb. 3, 1912, there was no discharge and a 
smear showed no gonococci. This seems to me adequate evidence of cure. 

CASE 3.—The patient suffered rape in November, 1911. She was treated, and 
one year later reported for observation. Her mother—a careful woman—had 
seen no discharge for months. We could find none. A smear from the depths of 
the vagina showed no pus and no gonococci. Conclusive. 

CASE 4.—Treated at Long Island Hospital from November, 1911, to April 2, 
1912, when she was discharged cured. Our test supported this belief. Conclusive. 

CasE 5.—The patient acquired a gonococcus infection six years previously. 
In 1910 gonococci were still present. Three blood-tests were done: April, 1912, 
positive; Nov. 23, 1912, suspicious; Dec, 7, 1912, negative. A smear made at the 
time of the last examination showed no pus and no gonococci. Conclusive. 

CASE 6.—Infected in June, 1911. Her mother says she has been all right for 
a year, and a smear from the depths of the vagina showed no pus and no gonococci. 
Blood on November 14 was weakly positive and on December 7 was negative. 
Conclusive. 

CASE 7.—Patient contracted the disease in 1907. Examination showed redness 
of labia, but no discharge. Evidence inconclusive. 

CasE 8.—The case is of two years’ duration. Mother says there is still some 
discharge. Also inconclusive. 

Case 9.—Infected October, 1910. For one and one-half years the patient has 
had no discharge. Conclusive. 

Case 10.—Was infected November, 1911. March 9, 1912, there was no dis- 
charge, and her mother has seen none since. Examination on December 13 showed 
no redness or discharge, and a smear contained no gonococci, and only rare pus 
cells. Conclusive. 


Here are ten negative cases, in three of which the evidence in support 
of the test is insufficient. This does not prove the test to be at fault, but 
it does prevent us from pointing to these cases as presumptive cures. 


1. Schwartz and MeNeil: Am. Jour. Med. Sce., 1911, exli, 693. 
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Table Givinc DATA OF CASES OF VULVOVAGINITIS IN WHICH THE COMPLEMENT FIXATION TEST Was USED 


Se So 
1] 6 Sister 8/1911 | 11/ 7/12 | Vulva red; smegma | No gonococci Negative 
2| 7 ? 5/1911 2/ 3/12 No discharge No gonococci Negative 
3] 5 Raped 11/1911 | 11/22/12 No discharge for No pus; no g.c.| Positive March 14; 
months Negative June 11 
4] 12 Raped 7/1911 4/10/12 Negative 
5] 11 ? 1906 | 12/ 7/12 No discharge No pus; no g.c.| April positive; Nov. 
23 suspicious; Dec. 
7 negative 
é-1 2 ? 6/1911 | 12/ 7/12 No discharge No pus; no g.c.| Nov. 14 weakly posi- 
tive; Dec. 7 nega- 
tive 
7 6 ? 1907 6/15/12 Labia red; no dis- |... Negative 
charge 
8 3 Sister 1910 6/11/12 Negative 
mother says 
9 {| 6 | Hospital 10/1910 | 12/ 2/12 | No discharge for |_.......... Negative 
1% years 
10; 8 ? 11/1911 3/ 9/12 | No discharge for | No g. ec. Few Negative 
months pus cells 
ll| 7 ? 4/1910 | 11/23/12 | No discharge since No g. ¢. Weakly positive 
August, 1910 
12 | 12 | Hospital 1909 | 11/21/12 | No discharge for |_.......... Suspicious 
one year 
13 | 10 Coitus 6/1910 11/23/12 Slight redness; no | No pus; nog.c Oct. 19 weakly posi- 
discharge tive; November 23 
weakly positive 
14} 10 ? 6/1911 §/21/12 Redness, moisture: | .......... Positive 
cystitis 
1 | 8 ? 8/1911 | 11/14/12 | Occasional discharge, No g. ¢ Weakly positive 
mother says 
16 | 4 Sister 7/1912 | 11/18/12 | discharge or No Positive 
redness 
17 | 5 Sister 1/1910 | 12/ 7/12 No discharge from | Jan. 1911, g. e. | May, 1912, negative; 
Apr. to Oct., 1912. Dec. 1912, Oct. 19, °12, weakly 
Disch’ge since Oct. pus; no g. ¢. positive 
18 | 8 ? 9/1912 | 11/23/12 Some discharge No g. ¢. Strongly positive 
19 | 7 1/1912 | 12/ 7/12 Some discharge Probable g. ec. Suspicious 
01 3 Grand 9/1912 | 12/ 7/12 Some discharge Pus. No g. ¢. Positive 
father 
21; 9 ? 4/1911 | 11/23/12 | Thin yellow dis- | G. e. present Weakly positive 
charge 
22; 9 Coitus 5/1912 | 12/ 7/12 Some discharge G. ¢e. present Weakly positive 
23 | 11 ? 8/1912 | 11/22/12 | Some redness and | No pus; nog.c.| Oct. 19, positive; 
moisture Nov. 22, positive 
24] 5 ? 1/1911 2/00/12 No discharge Dec. 29, 711, Positive 
g. c. present 
25 7 ? 1908 5/00/12 Some discharge March, 1912, March, 1912, nega- 
g. c. present tive; May, 1912, 
weakly positive 
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Seven cases seem to me to fulfil all requirements, and it is on this 
evidence that I wish to state my belief that gonococcus vulvovaginitis is 
a curable disease. 

The treatment used in the series has been too varied for tabulation. 
From my own experience, I should say that the acute cases were much 
easier of cure, and that once treatment is started, it should be pushed 
vigorously. Mechanical cleanliness and the prolonged application of 
silver salts are the principles of treatment. We have used daily potassium 
permanganate douches 1 to 4,000, followed by the instillation of 10 per 
cent. argyrol. Douches of sodium bicarbonate, boric acid or salt solution 
would probably have done as well. The douches should be given through 
a soft rubber catheter, and after the instillation of argyrol, the child 
should lie quietly with hips elevated for fifteen or thirty minutes. This 
treatment can be carried out at home by the mother or visiting nurse 
The child should be kept from school. 

The blood-test has little value so long as easier methods give positive 
results. But when other signs point to a cure, this test should be used 
as a court of last appeal. 

Tf in a case proved to be cured the discharge reappears, I believe it to 
be due to a reinfection, perhaps from the original source. Case 17 illus- 
trates this point. Gonococci were present in January, 1911. After treat- 
ment, the discharge cleared up and none was seen, although carefully 
watched for, from April, 1912, until October. The blood in May was 
negative. Her sister during this time was also under treatment. In 
October, a discharge appeared, and the blood on October 19 gave a posi- 
tive reaction. It seems probable that this patient was cured, as the test 
done in May would indicate, and was later reinfected from her sister. 


SUMMARY 


A study of twenty-five cases of vulvovaginitis by means of the com- 
plement fixation test shows that the test was positive in eleven out of 
twelve clinically positive cases, and in four cases in which the evidence 
was inconclusive. It was negative in three cases in which other evidence 
of cure was insufficient, but in seven others the clinical findings were 
corroborative. We are of the opinion that for the purpose of establishing 
a cure, the test is of considerable value. 


DIPHTHERIA SEPTICEMIA WITH REPORT OF A CASE * 


EDWARD MORGAN, M.B. 
NEW YORK 


In a recently published series of blood-cultures in children’ note was 
made of a case of bacteriemia due to B. diphtheriae. The chief interest 
in the case lies in the bacteriological findings—cases of true diphtheria 
septicemia being extremely rare—but the condition is none the less 
instructive from a clinical standpoint, since the invasion of the blood 
occurred as a terminal symptom in a case of marasmus. 

It is interesting that the first observer to call attention to the fact 
that B. diphtheriae is not always restricted in its activity to the mucous 
membranes was Loeffler himself. In his original communication? on the 
morphology, cultural characteristics and pathogenicity of the bacillus 
that Klebs the year before had described, Loeffler reports the isolation of 
the organisms from the liver at autopsy in a number of instances. ; 

Since then numerous observers have reported similar findings ; Babes ;* 
Kolisko and Paltauf;* Kanthack and Stephens® in the spleen; Kutscher® 
in the liver and kidneys; Bulloch and Schmorl? in the lymph-nodes; 
Frosch® in the brain, liver, spleen, kidneys, lymph-nodes and in several 
cases in the heart’s blood. These writers inferred as a result of their 
findings that a diphtheria septicemia must have occurred during life. 
Support was lent to the belief when Wright,® Nowak’? and Pearce" all 
within a comparatively short period reported positive cultures obtained 
at autopsy from the heart’s blood. More suggestive still was Howard’s'? 
case of acute ulcerative endocarditis. The bacillus diphtheriae was isolated 
in large numbers from the vegetations on the valves of the heart. The 
organism in this case proved to be non-pathogenic for a guinea-pig. The 


*From the laboratory of The Babies’ Hospital. 

1. Wollstein, M., and Morgan, E.: Am. Jour. Dis. Cutxp., 1912, iv, 197. 

2. Loeffler: Mitteil. a. d. Kais. Gesundheitsamt, 1884, ii, 440. 

3. Babes: Bakteriologische Untersuchungen tiber septische Prozesse, Leipzig, 


4. Kolisko and Paltauf: Wien. klin. Wehnschr., 1889, viii, 147. 

5. Kanthack and Stephens: Miinchen. med. Wehnschr., 1896, vi, 140. 

6. Kutsecher: Ztschr. f. Hyg., 1894, xviii, 167. 

7. Bulloch and Schmor]: Ziegler’s Beitr. z. path. Anat. u. allg. Pathol., 1894, 
xvi, 247. 

8. Frosch: Ztschr. f. Hyg., 1893, xiii, 49. 

9. Wright, J. H.: Centralbl. f. Bacteriol., 1895, xviii, 646. 

10. Nowak: Centralbl. f. Bacteriol., 1896, xix, 984. 

1l. Pearce, R. M.: Jour. Boston Soc, Med. Sc., 1898, ii, 92. 

12. Howard: Bull. Johns Hopkins Hosp., 1893, p. 33. 
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most exhaustive work on this subject was done by Bonhoff'* who published 
the results of his investigations of the bacteriology of the blood at autopsy 
in 314 cases of diphtheria. In only thirteen instances was he able to 
demonstrate B. diphtheriae and in ten of these cases it was mixed with 
another organism, usually streptococcus. The majority of his cases were 
in children, and ten of the thirteen positive cultures were from children 
under 7 years of age. 

The autopsy records of The Babies’ Hospital since 1907 contain four 
instances of diphtheria bacteriemia discovered post mortem. The clinical 
history of two of these cases is interesting: 

Case 1—F. B., aged 5 months, was admitted six weeks before death with 
an attack of gastroenteritis, The child was well developed but poorly nourished. 
The throat was normal on admission. The patient showed improvement for two 
weeks, but diarrhea returned and persisted despite treatment. Nine days before 
death the temperature rose to 102 F. and thereafter assumed an intermittent type, 
dropping to 99 once and reaching 104 F. the day before death. Two days before 
the fatal termination a bloody nasal discharge occurred. The face became 
edematous, the edema spreading to the extremities on the following day. The 
cervical and inguinal glands were much enlarged and respiration became rapid 
and labored. Cultures from the nose and throat showed a profuse growth of 
B. diphtheriae. The same organism was recovered from the heart’s blood at 
autopsy and from the lungs and was proved to be pathogenic for a guinea-pig. 

CASE 2.—D. 8., aged 114 years, was admitted with acute bronchopneumonia. 
Physical examination revealed, besides the pulmonary condition, cancrum oris, 
osteomyelitis of the superior and inferior maxillae and osteomyelitis of one of the 
metacarpal bones. In all these three lesions B. diphtheriae was demonstrated 
by direct smear and culture, but it was associated in each instance with Strepto- 
coccus longus. The temperature was of the remittent type, reaching 102 or 103 
F. every day. ‘The child died one week after admission. Cultures from the 
heart’s blood at autopsy showed B. diphtheriae and Streptococcus longus. 


So much for post mortem findings, which are suggestive though not 
conclusive evidence that true diphtheria septicemia occurs during life. 
Incontestable proof of this was first advanced by Niessen'* who obtained 
the Klebs-Loeffler bacillus in pure culture from the circulating blood of 
a boy 9 years old suffering from a severe “scarlet fever-diphtheria.” 

In the next year Roosen-Runge’ cited another instance in a young 
adult who was first seen a few days after the onset of bronchopneumonia. 
Empyema developed and the cultures of the pus from the pleural cavity 
showed only Pneumococcus. After drainage had been established the 
general condition steadily improved for nine days when the temperature 
rose again to 103 F. The preceding day the discharge from the chest 
became hemorrhagic. A blood culture was obtained and showed a pure 
growth of B. diphtheriae. An additional culture two days later confirmed 
the first finding. Death took place five days after the relapse. Acute 


13. F. Bonhoff: Ztschr. f. Hyg., 1910, Ixvii, 349. 
14, Niessen: Wien. med. Wehnschr., 1902, No. 47, p. 2221. 
15. Roosen-Runge: Miinchen. med. Wehnschr., 1903, No. 39, p. 1252. 
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ulcerative endocarditis was found post mortem and B. diphtheriae was 
demonstrated in the valvular vegetations. The bacillus isolated from the 
blood proved to be non-pathogenic for guinea-pigs. 

Mahler’® four years later, added another case, also in an adult. It is 
of less interest, since in two of the three blood-cultures made, B. diph- 
theriae was associated with streptococcus. The organism in this case also 
proved non-pathogenic for animals. 

Ucke’s’? patient was a young adult who was admitted to the hospital 
with a large abscess in the glutcal region, which had appeared two weeks 
after an attack of typical pharyngeal diphtheria. 2B. diphtheriae was 
found in pure culture in his blood but the pus from the abscess showed. 
in addition, staphylococcus and streptococcus. Animal inoculation in 
this case also was followed by negative results. 

In 1909 Hesse’® reported the case of a patient 23 years of age. The 
patient was first seen during a typical attack of pharyngeal diphtheria. 
The angina disappeared but the temperature remained irregularly high. 
Blood-cultures showed a pure growth of B. diphtheriae. An infective 
endocarditis supervened, with subsequent emboli in the lungs, spleen and 
brain. 

The most recent case is that reported by Leede,’® in an adult 45 years 
of age, with a severe pharyngolaryngeal diphtheria. On the sixth day of 
the disease B. diphtheriae and streptococcus were demonstrated in the 
blood. Death occurred nine days later from complicating pneumonia and 
empyema. Culture of the heart’s blood immediately after death showed 
only streptococcus, 

An analysis of these six cases reveals several interesting facts. 1. The 
organism isolated from threc of the patients proved non-pathogenic for 
guinea-pigs. The other three were not tested by animal inoculation. 
2. Diphtheria antitoxin was administered in three instances, viz., Hesse’s, 
Mahler’s and Ucke’s cases, apparently without beneficial results. 
3. Endocarditis was twice observed as a complication. 

The case which prompted this report is unique in that it is the first 
recorded example of diphtheria bacteriemia in an infant. The clinical 
history is briefly as follows: 


AUTHOR’S CASE 


Case 3.—V. R., female, aged 7 months, was admitted to The Babies’ Hospital 
Feb. 29, 1912, with history of vomiting and progressive loss in weight. The 
vomiting improved after correction of the feeding but the weight chart continued 
to show a steady decline. On March 13 a profuse nasal discharge occurred, cul- 
tures from which showed the B. diphtheriae. The condition improved after 
administration of antitoxin. On April 14 the temperature rose to 102 F. and 


16. Mahler, P.: Berl. klin. Wehnschr., 1907, No. 47, p. 1499. 
17. Ucke: Centralbl. f. Bacteriol., 1908, xlvi, orig. p. 292. 
18. Hesse, F.: Deutsch. med. Wehnschr., 1909, xxxv, 1096. 
19. Leede, Wm.: Ztschr. f. Hyg., 1911, Ixx, 104. 
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for four days remained irregularly high. On the eighteenth a bloody nasal dis- 
charge again developed which showed almost a pure culture of B. diphtheriae. 
The same morning blood was taken for culture from the external jugular vein. 
Death occurred on the night of the nineteenth—thirty-six hours later. There was 
an ante mortem rise of temperature to 106 F. An autopsy was not permitted. 

The blood-culture showed in pure growth a bacillus morphologically 
indistinguishable from B. diphtheriae. In the original broth culture the 
predominating type was F, of Westbrook’s classification. Subcultures, 
however, showed other types, A,, A and F. There was production of acid 
in dextrose serum water followed by coagulation of the medium. Lactose 
serum water was reddened but not coagulated. Saccharose was unaffected. 

The organism proved, however, to be non-pathogenic for a guinea-pig. 
One c.c. of a salt solution suspension from the blood-agar slant of eighteen 
hours growth produced no local or general reaction when injected 
intraperitoneally. 

A study of recent work by various authors on the pathogenicity of 
B. diphtheriae and the diphtheria-like organisms raises a doubt as to the 
true nature of the organism in the above case. Pathogenicity for animals 
is at present recognized as the most reliable method of differentiation. 
It is probable, however, that there are exceptions to the rule. Williams” 
reported in 1902 her bacteriological investigations during an epidemic of 
diphtheria in a children’s hospital. From the throat of one infant with 
severe angina in a ward where there were several cases of true pharyngeal 
diphtheria, morphologically typical diphtheria bacilli were isolated which 
proved to be non-pathogenic. This case, however, went on to ulceration 
and later organisms of the same morphology were isolated from the throat 
and proved to be virulent. This case alone is suggestive. 

Strains of many organisms vary greatly in pathogenicity for animals. 
Pneumococci, for instance, isolated from the circulating blood of a patient 
suffering from lobar pneumonia, have in many cases proved innocuous 
when injected into mice. Yet the organisms are unquestionably true 
pneumococci. Why may not the same hold true with B. diphtheriae? 

The morphology of the diphtheria-like organism in this case and also 
its behaviour in the sugar media are both typical of B. diphtheriae. 
More significant, however, is the fact that the bacillus was isolated from 
the circulating blood of a patient suffering at the time from clinical 
diphtheria, and I feel satisfied in regarding it as true B. diphtheriae in 
spite of its non-pathogenicity for animals. 

It is to be regretted that the organism was not tested for toxin produc- 
tion by forty-eight-hour growth in broth. There is very little production 
of toxin on solid media in eighteen hours. 

It is difficult to draw any conclusion as to the relative frequency of 
diphtheria bacteriemia, since there is no available report of a series of 


20. Williams, Anna: Jour. Med. Research, June, 1902, iii, 83. 
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blood-cultures in cases of diphtheria which would enable one to estimate 
the percentage of positive results. Conradi and Bierast** believe that 
there is a temporary bacteriemia associated with every case of diphtheria. 
They demonstrated B. diphtheriae in the urine of fifty-four out of 155 
patients examined. Judging, too, from the comparatively high percentage 
of positive results obtained in heart’s blood-cultures, it seems not improb- 
able that the condition occurs more frequently than is generally supposed, 
especially in those cases that have been termed the “septicemic form” of 
diphtheria. 


In conclusion I would like to express my indebtedness to Dr. Holt for permis- 
sion to publish this report. 


21. Conradi, H., and Bierast: Deutsch. med. Wehnschr., 1912, xxxviii, No. 34, 
p. 1580. 


PROGRESS IN PEDIATRICS 


A REVIEW OF SOME RECENT PUBLICATIONS ON 
ANATOMY AND PATHOLOGY 


G. M. SMITH 
ST. LOUIS 


THE AURICULOVENTRICULAR BUNDLE IN DIPHTHERIA 


Ever since Ménckeberg’s' investigation of the myocardium and bundle 
of His in connection with cases of death in diphtheria, it has been known 
that the effect of diphtheria toxin on the auriculoventricular bundle has 
not been a selective one, and that this special structure of the heart tissue 
undergoes pathologic changes in this disease quite similar in character 
to that of the rest of the myocardium. These and other investigations 
of the heart in diphtheria have often been conducted on patients dying 
of the disease, who during life did not necessarilly show symptoms typical 
of cardiac failure or of heart-block. 'Tanaka* examined fifteen hearts 
of children dying during the course of or after diphtheria. He found 
that the acute cardiac weakness was due to general myocardial changes 
without involvement of the auriculoventricular bundle, and he concludes 
that the changes in the latter tissue can seldom be regarded as the cause 
of death. Fatty degeneration and a “waxy-like” degeneration of the 
muscle fibers consisting of loss of cross striations with a partial or com- 
plete loss of nuclear staining, were found as the chief changes in the 
His bundle. 

Rohmer,® in particular, has taken up recently the study of heart 
disease in children with special reference to the involvement of the 
auriculoventricular bundle. His investigations clinically were supported 
with observations on the heart by means of the electrocardiogram, and 
for this reason the anatomical findings in cases of heart-block described 
by him as appearing between two and three days before death, are impor- 
tant and a distinct contribution to this subject. The His bundle from 
Tawara’s node to a point beyond the division into the right and the 


1. Ménckeberg, J. G.: Untersuchungen tiber des Atrioventricularbundel im 
menschliche Herzen. Jena, 1908. 

2. Tanaka, T.: Ueber die veranderungen der Herzmuskulature, vor allem des 
Atrioventricularbundels bei Diphtherie. Virchows Arch. f. path. Anat. 1912, Bd., 
eexevii, Part 1. 

3. Rohmer, P.: Neuere Untersuchungen tiber den Diphtherieherztod. Jahrb. 
f. Kinderh., 1912, Ixvii, Part 4, p. 391. 
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left branches was examined in serial section. Rohmer found that, 
although the myocardium in general gave striking evidence of fatty and 
inflammatory changes, the bundle of His, in sharp contrast, was only 
slightly affected and that, too, only in a few scattered places. In both 
cases the left branch of the auriculoventricular bundle gave evidence in 
places of a waxy degeneration associated with interstitial changes, but in 
no region was this more extensive than one-half the diameter of bundle 
tract. Rohmer supplemented his clinical observations experimentally 
with the injection of rabbits with sublethal and lethal doses of diphtheria 
toxin, without being able to produce histologic evidence of injury to 
the conducting bundle. Rohmer concludes that in diphtheria, pathologic 
changes in the auriculoventricular bundle are, to a certain degree, inde- 
pendent of changes in other parts of the myocardium, and that the 
conducting tissue may or may not be affected. At all events, no specific 
selective action exists on the part of diphtheria toxin for the tissues 
composing the His bundle. Diphtheria toxins may, however, so affect 
the conducting bundle from a functional stand-point that a heart-block 
can be produced without demonstrable anatomical lesions. 


THE LESIONS IN THE LUNGS CAUSED BY THE INFLUENZA BACILLUS 


Davis* points out that during epidemics of influenza, pneumonia is 
found in 5 per cent. of cases with a mortality that varies between 15 and 
50 per cent. Davis has had occasion to study the pneumonic lesion in 
connection with five cases of influenza meningitis which occurred in 
children during the first two years of life. The bronchopneumonia 
developed early in the course of the disease, making its appearance at 
times even before the development of symptoms indicating an involve- 
ment of the meninges. The lungs in all five cases were affected in much 
the same manner, the lower lobes on both sides showing the principal 
areas of consolidation. Although a delicate layer of fibrin covered the 
visceral pleura over the regions of consolidation in the lung, in no case 
were adhesions formed, nor was there fluid exudate in the pleural cavities. 
The pneumonia was found to be lobular in character, and morphologically 
resembled the bronchopneumonia seen as a complication of many other 
infectious diseases. The author found in these cases histologic evidence 
of fibrin in the pulmonary alveoli, but this was not abundant. The 
smaller bronchi appeared to be the site of severest infection. The 
influenza bacilli were found in the bronchial exudate but associated 
with other microorganisms. Complications such as hemorrhage, necrosis, 
abscess, gangrene, or bronchiectasia were not noted in this series of cases. 
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BRONCHIOLITIS OBLITERANS 


In 1901 Lange® described first in adults two cases of disease of the 
bronchi which he designated as “bronchiolitis obliterans,” in which, as 
the name implies, an obliterating process occurred involving the smaller 
bronchioles. Since his publication, there have appeared at intervals, 
descriptions of other cases of quite similar nature affecting both adults 
and children. In some of these cases the etiologic factor was found in 
severe irritation of the bronchi, as by inhalation of irritant gases or 
foreign bodies; in other instances the etiology has been very obscure. 
Wegelin’s® case appeared in a child of 314 years in whose trachea a 
plum stone had become lodged. The smaller bronchioles and lung 
alveoli, even at a distance from the primary source of irritation, showed 
the characteristic lesions at the death of the child seven weeks after the 
accident. Dunin-Karwika’ has observed another case occurring in a girl 
of 16 years. The patient died on the eleventh day of her illness after 
exhibiting prostration, rapid pulse and respiration, a moderate tempera- 
ture, and coarse rales over both lungs. The appearance of both lungs 
was edematous, and the cut surface of the lung showed numerous small 
prominent whitish nodules suggesting miliary tuberculosis. The micro- 
scopic sections, in brief, showed that most of the finer bronchioles were 
more or less filled with a round, polyp-like, newly-formed tissue con- 
tinuous at a constricted basal portion with a much thickened and infil- 
trated peribronchial connective tissue. The alveoli of the lung, also, in 
places were compressed by thick fibrous septa that were continuous with 
the peribronchial tissue. In some regions there was noted in the alveolar 
spaces an actual ingrowth of connective tissue similar to that which so 
typically affected the bronchioles. Dunin-Karwicka believes that the 
intrabronchial connective tissue masses have their origin from the con- 
nective tissue around the bronchioles, and the latter condition represents 
an inflammatory reaction of the peribronchial lymphatics induced by 
gaseous, mechanical, or bacterial irritation. Other observers have thought 
that an injury to the bronchial epithelium is the earliest lesion; and that 
the fibrinopurulent exudate in the lumen of the bronchiole, in a chemo- 
tactic way possibly, causes an ingrowth of the connective tissue from the 
bronchial wall, and in this way undergoes an organization. A possible 
bacterial origin of the disease is suggested by the sudden onset with a 
chill and the subsequent febrile course, both of which have been described 
clinically in association with the respiratory symptoms. In this connec- 
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tion, it may be added, acute parenchymatous changes have in some 
instances been found in the liver, the kidneys, and in the lymph-nodes. 
Although the condition of bronchiolitis obliterans may unquestionably 
be of secondary character, Dunin-Karwicka concludes from the study of 
her own case and a critical review of the literature that this disease of 
the bronchioles may be of a primary nature. 


INFANTILISM ASSOCIATED WITH FUNCTIONAL AND ORGANIC LESIONS IN 
THE KIDNEY—RENAL INFANTILISM 


About two years ago Fletcher® described a case of infantilism asso- 
ciated clinically with symptoms of polyuria and exhibiting post mortem 
advanced sclerotic changes in the kidney. Since this publication a 
number of other writers have reported similar cases of infantilism which 
apparently find as their chief visceral symptom a striking disturbance 
of renal function. Miller and Parsons® divide renal infantilism into 
two groups. Group 1. Renal infantilism with organic renal disease 
(chronic interstitial nephritis). Group 2. Renal infantilism without 
organic renal disease (diabetes insipidus). The first group, the authors 
have again subdivided into cases of congenital nature exhibiting or not 
cardiovascular changes, and also a form of renal infantilism originating 
after birth. 

Miller and Parsons have not alone followed clinically a number of 
these cases, but also have had opportunity of studying the lesions post 
mortem. The children of this type gave as a symptom during life a 
polyuria associated constantly with exaggerated thirst. The urine showed 
the presence of varying amounts of albumin and sometimes casts. The 
physical and the mental growth of the infant was very slow; so that, for 
instance, at the age of 9, one patient resembled a child of 3. 

At autopsy the striking lesion was seen in the kidneys. Both kidneys 
as a rule were small, with coarsely granular surface. The cortex was 
found much decreased in size and the pyramids fibrous. Microscopically 
the principal change was a marked increase of connective tissue affecting 
the whole organ. The glomeruli showed extreme fibrous and hyaline 
changes, the tubules exhibiting dilatation and atrophy. The heart 
muscle gave evidence of hypertrophy and moderate fibrous changes in 
some instances. No detailed histological descriptions of the ductless 
glands are included in the autopsy reports and it is therefore assumed 
that these appeared normal. A case, exhibiting infantilism, polyuria 
without an albuminuria (Group 2, renal infantilism without organic 
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renal disease, diabetes insipidus), was reported only from the clinical 
standpoint. Miller and Parsons think that syphilis could be excluded 
as a factor causing the interstitial changes in the kidney; and they do 
not believe that the condition of infantilism is due to an internal renal 
secretion. This class of symptomatic infantilism the authors conclude, 
is secondary to a perversion of the renal functions, and they “regard 
the stunting of the growth as due to excessive drainage from the persis- 
tent polyuria and albuminuria.” 


THE HISTOLOGICAL CHANGES OCCURRING IN THE ADRENAL GLAND 
DURING INFANCY 

The studies of Kerr’? on the anatomy of the adrenal gland confirm, 
to a great extent, the earlier observations of Kawamura’ and also 
Thomas,’? both of whom have shown that the adrenal gland in the course 
of the first year of life undergoes a definite degeneration of its inner 
cortical cells. Kern’s work aimed at a systematic study of the adrenal 
gland from the time of birth, through the various periods of childhood 
until the twelfth year. The technic employed for the examination of 
tissue was a simple one, and consisted in the preparation of frozen 
sections of adrenal tissue after fixation in Formal-Miiller solution. The 
stains employed were those commonly used for tissues, including the 
stains for fat. 

As a result of these studies Kern divides the changes occurring in 
the adrenals of infancy and childhood into four stages. The first stage, 
seen at the time of birth, shows as a characteristic distinction a marked 
hyperemia in the capillaries of the innermost zone of the adrenal cortex. 
The hyperemia gradually causes a separation of the cells of this layer 
with evidence of compression and beginning degeneration of the cyto- 
plasm and nuclei of its cells. The second period occurs in children at 
about the end of the first month and extends to about the end of the first 
year. During this period the degeneration of the inner layer of the cortex 
becomes more distinct, and at the same time the cells of the medullary 
area are developed. The latter include both chromaffin cells and the 
perivenous cortical cells of the medulla. The third period is concluded 
on the average near the end of the first year. The characteristics of this 
period are the gradual subsidence of the hyperemia of inner cortex and 
the cessation of degeneration of its cells. The chromaffin cells of the 
medulla become well developed, and are separated from the cortex by 
circularly arranged interstitial cissue of the zone which had previously 
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undergone degeneration. The fourth period extends indefinitely from the 
first year until period when growth ceases. In this period the connective 
tissue capsule separating medullary and cortical cells, gradually is reduced, 
and the final adult arrangement of cells is assumed. 

In his studies on the adrenals of various animals Kern was not able 
to find anything analogous to the human stages of degeneration; nor 
could Delwitsky,** after examining at different periods of life the adrenals 
of rats, find in the growth of the glands of this animal any of the phe- 
nomena of degeneration as seen in man. 

In connection with the definite stages of growth exhibited in the 
adrenal of the normal child, it is of interest to note that in abnormal 
conditions of development as seen, for instance, in anencephaly, the 
degenerative processes of the cortex may be especially rapid in onset. 
R. Meyer’* who has recently studied the adrenal gland in cases of 
anencephaly found, however, that the adrenal may appear in such 
instances of anencephaly entirely normal in all its histologic details. 
Still, in half the cases of anencephaly in which the adrenal was found 
to be present in the body, Meyer noted that the medulla of the gland 
was hyperplastic and differentiated to a stage beyond what was the usual 
for a normal fetus of corresponding age. Where a diminution in the 
size of the gland exists in anencephaly, this occurs as a result of an early 
degeneration of the zona reticularis and the inner part of the zona 
fasciculata, the two zones which physiologically undergo degeneration 
during the first year of life. In nearly one-half the cases of anencephaly 
Meyer found that the whole adrenal on one or both sides was absent. 


THE THYMUS 


Although within a short period of time there have appeared publica- 
tions, notably by Hammar,’* Biedl*® and Schridde,”’ presenting in a 
most complete manner our present knowledge of the thymus in health 
and disease, still a number of recent communications have again fixed 
attention on this organ. 
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Weidenreich,** has apparentiy placed beyond doubt the fact that the 
thymus should be regarded as an organ which is active throughout nearly 
the entire period of life, in the production of white blood-cells. This 
conclusion was reached from the morphologic study of very freshly 
fixed material taken from normal persons who had been executed and 
from one who met death by drowning. Weidenreich found that in man 
the cortical cells of the thymus are typically lymphocytes which present 
not alone the morphologic characteristics of such cells, but possess also 
the peculiar property of differentiation in the direction of granular 
leukocytes. He noted that in the thymus both the eosinophil and 
neutrophil granular leukocytes developed from the non-granular lympho- 
cytes, and also the remarkable fact that differentiated forms of granular 
leukocytes were developed in the thymus through mitotic division. He 
points out that this is the first time mitotic division of granular leuko- 
cytes has been observed under normal conditions outside of the bone- 
marrow. 

The forms of leukocytes which Weidenreich found produced in the 
human thymus included the myelocytes, lymphocytes, plasma cells, mast 
cells and the eosinophil and neutrophil leukocytes, with transitional 
forms of leukocytes. 

He believes that these forms of blood-cells after reaching their proper 
stage of development, are removed from the thymus by means of lymph- 
vessels and in this way reach the general circulation. 

Weidenreich was unable in any case to demonstrate the formation of 
red blood-cells in the thymus, as nucleated red blood-cells or other 
embryonal forms did not appear. His findings, he believes, are of 
significance in proving that the formation of granular leukocytes does 
not occur exclusively in the bone-marrow. It is of interest to note that 
the evidence of active white blood-cell formation occurred even in a man 
who was 39 years old. This would lead to the belief that the activity 
of the gland is not limited merely to the earlier periods of life. Indeed, 
several writers of late have pointed out that the thymus may exist in a 
perfect state of development even after mid-life. It has been suggested 
that the well-known atrophy of this organ may in part be due to the 
decrease in size which is known to occur very rapidly under abnormal 
conditions of metabolism. 

Weidenreich confines his observations entirely to the study of the 
thymus cortex. In his publication he makes no attempt to determine 
the relation of the cortex to the epithelial elements of the medulla. 
Whether or not the medullary part of the thymus with epithelial cells 
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developed from the branchial clefts is possibly associated with a specific 
function of the gland, is not discussed in the paper. 


THE THYMUS IN CONGENITAL SYPHILIS 


Ribbert*® has recently contributed to the subject of congenital syphilis 
of the thymus, approaching the subject from the standpoint of develop- 
mental disturbances in the thymus due to lues. He concerns himself 
with the lesion known as Dubois’ abscesses which are known to occur 
in the gland in congenital syphilis, and which, as the result of the studies 
of Eberle,*° are generally regarded as collections of pus occupying pre- 
formed cavity spaces representing the dilated epithelial canals of the 
thymus anlage. 

The case in point, studied by Ribbert, was a syphilitic new-born 
infant, exhibiting typical symptoms of lues, including an osteo-chon- 
dritis. The thymus, the size of a pigeon egg, allowed on section an 
escape of pulpy, gray-yellow purulent material, representing the content 
of several cystic cavities occupying the substance of the gland. The 
microscopic examination of this exudate showed it to consist of masses 
of cells resembling pus cells, necrotic in character, with nuclei, for the 
most part, that could not be definitely distinguished. The organ, as a 
whole, was composed histologically of a system of cavities held together 
by loose connective tissue. The inner lining of the cavity wall consisted 
of a stratified squamous epithelium. Next to the epithelial layer was 
found a clear zone of connective tissue, external to which, in a third 
zone, were irregular masses of lymphoid cells. Ribbert, like Eberle, 
believes that these cystic cavities of the thymus represent the original 
spaces of the canal system of the thymus, dilated by an accumulation of 
cellular exudate. The original epithelium remaining as a lining to the 
cavities, undergoes a further development, and becomes a stratified 
squamous epithelium like that of the pharynx. No Hassall’s bodies were 
found. In general, the relation of epithelium to lymphoid tissue resem- 
bles that seen in the region of the tonsils. Ribbert regards the cystic 
condition of the thymus as an arrest in the development of the gland, 
and believes that histologic study establishes the fact that the cortical 
cells of the thymus are not developed from the medullary epithelial 
cells. In this regard he opposes the well recognized view held by 
Stoehr.** The histologic relations of Dubois’ abscesses, Ribbert adds, 
vary in appearance according to period of development in which the 
syphilitic infection of the thymus has taken place; and therefore the 
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findings in his case, representing an unusually early affection of the 
thymus do not necessarily picture the condition when syphilitic involve- 
ment of the thymus has occurred at a stage of later fetal development. 


STATUS THYMUS LYMPHATICUS 

Schridde,?? during the past year, has had opportunity to study a 
number of cases of death associated with status thymus lymphaticus and 
has grouped the lesions found in these cases as characteristic of this 
condition. At autopsy, he found the skin in cases of status lymphaticus 
death to be of a peculiar pallor, the subcutaneous fat well developed, 
pale yellow, and unusually moist. The normal thymus, weighing 12 gm. 
in the new-born and between 20 and 25 gm. at puberty, involutes, accord- 
ing to the author, so that between the twentieth and twenty-fifth years 
only traces of the thymus are found. In instances of status lymphaticus 
Schridde has found that the thymus might weigh between 60 and 80 gm. 
As a rule the hypertrophy is not so marked, occasionally the organ is 
normal, or, indeed, below the normal in weight. The microscopic changes 
in the thymus, the writer considers to be constant and characteristic. 
These consist of a distinctive hyperplasia of the medulla associated with 
an underdeveloped yet otherwise normal cortex. Hassall’s corpuscles are, 
however, relatively few in number yet large in size. They do not exhibit 
the usual morphology, but consist, for the most part, of centrally located 
fatty masses without nuclei. This typical hyperplasia of the medulla of 
the thymus is present as a lesion in instances of status thymolymphaticus 
not alone found in children but also in adults. It is characteristic of 
both the small thymus as well as of the enlarged thymus that may be 
found in this condition. 

Besides the changes in the thymus, Schridde finds that a hyperplasia 
of the malpighian corpsucles of the spleen is constantly present, which 
at times lead to a visible enlargement of the organ. Conspicuous hyper- 
plasia of the lymphatic tissue of the gastro-intestinal tract is also 
encountered. In this connection, Schridde emphasizes the enlargement 
of the lymphatic follicles at the base of the tongue and the tonsils. The 
constant hyperplasia of the lymph follicles of the tongue, Schridde con- 
siders to be especially important in distinguishing clinically cases of 
status thymus lymphaticus. Two specific instances are cited in which 
death in patients with status lymphaticus followed the injection of 
salvarsan, the first in a boy 10 years of age, the second in a woman of 50. 


EXPFRIMENTAL OBSERVATIONS ON THE THYMUS 


The slowly accumulating evidence that the thymus has a réle as an 
organ of internal secretion has gained support by the remarkable obser- 
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vation on the metamorphosis of the tadpole, made by Gudernatsch** in 
feeding experiments. The experiments have been conducted since 1911 
and are published as a preliminary note in 1912. In brief, tadpoles of 
different ages were fed various mammalian tissues, and among these 
thyroid and thymus. The effects on the developing tadpole fed on 
thyroid and thymus were opposite in character. Fed with thyroid, 
growth of the tadpole ceased but metamorphosis began at once, with 
the final result that small dwarfed frogs were produced. On the other 
hand, animals fed with thymus, continued to grow rapidly and formed 
large tadpoles. In some of these animals fed on thymus, a metamorphosis 
failed entirely to make its appearance. 

The studies of Klose** and Matti*® on thymectomized dogs have also 
revealed the close relationship between the thymus and processes of 
development, especially with regard to the growth of bone. Klose found 
that puppies about 10 days old are most suitable for these experiments 
because at this age the gland is relatively large, bearing a relation of 
1 to 170 to the body-weight, and is then possibly most active. Reduction 
of the size of the gland is rapid soon after the tenth day, so that at the 
end of the third month the proportion to the body-weight is 1 to 1,200 
or 1,600. Excision of the thymus was performed under most careful 
surgical technic in order to insure a complete removal of the gland. 
Small gland rests left behind proved to be the source of a rapid regenera- 
tion of the whole gland. Matti*® like Klose, found that practically no 
changes occurred in thymectomized dogs until after a period of latency 
of about four weeks, when the animal developed a general weakness, 
various curvatures of the long bones, and a definite inhibition in the 
growth of the bones of the legs which was very apparent when compared 
with the normal control dogs of the same litter. Interference with 
growth became gradually more conspicuous from this time on. The 
development of the skull was retarded and even a typical “rosary” was 
noted at the costochondral junction of the ribs. The slow but progressive 
cachexia resulted eventually in the death of the animals. Matti believes 
that morphologically the changes in bone found in thymectomized 
animals agrees closely with those described as occurring in human and 
also animal rachitis and that these depend chiefly on the fact that a 
calcium assimilation by newly-formed and over-produced osteoid tissue 
does not take place. The characteristic weakness in voluntary muscles 
exhibited by the thymectomized animals, was found histologically to be 


23. Gudernatsch, T. F.: Fiitterungsversuche an Amphibrenlarven. Zentralbl. 
f. Physiol., 1912, xxvi, 323. 

24. Klose, H.: Nerve Thymus forschungen und ihre Bedeutung fiir die Kinder- 
heilkunde. Arch. f. Kinderh., 1911, lv, 1-50. 

25. Matti, H.: Untersuchungen tiber die Wirkung experimentelles Ansschal- 
tung der Thymusdriise. Mitteil a. d. Grenzgeb d. Med. u. Chir., 1912, xxiv, 665. 


| 


332 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


associated with atrophy and evidences of other forms of degeneration in 
the muscle cells. The study of the various other organs of the dogs in 
whom the thymus had been removed at an early age leaves still in doubt 
the question of interrelation between thymus and these organs. Hyper- 
trophy of the medulla of the adrenal appeared, however, to be a constant 
finding associated with the removal of thymus in the young dogs of 
Matti’s experiments. 
MELENA NEONATORUM 

Advances in the study of the physiology of blood coagulation have 
resulted in throwing considerable light on a number of hemorrhagic 
diseases occurring not alone in adults but also in children. Whipple” 
by an analysis of the elements of coagulation has been able to demon- 
strate the fact that, in a number of hemorrhagic diseases, the normal 
balance between the elements instrumental in the production of coagula- 
tion may become so affected as to bring about the occurrence of hemor- 
rhages with the sequence of symptoms and lesions which have become 
recognized as characteristic of disorders of this nature. Of interest, in 
particular, was the study of a case of melena neonatorum. A new-born 
child apparently healthy at the time of birth, developed bleeding from 
the nose, foreskin and intestine, together with jaundice. Death occurred 
on the fifth day. The blood from this patient remained uncoagulated 
even after twenty-four hours contact with tissues in the body and the 
absence of antithrombin, in consequence, was excluded as a causative 
factor of non-coagulation. Fibrinogen and calcium were tested for and 
found present in the usual amounts. Thrombin and prothrombin were 
found to be the essentials lacking in the production of the coagulation 
process in the case in point. Of interest were the histologic findings in 
the lung alveoli, which showed the presence of old fibrin, but none of 
fresh formation, indicating, as Whipple points out, that the necessary 
elements of coagulation were present at the time of birth, yet disappeared 
in the next few days during which the fatal symptom developed. 

The use of injections of blood-serum with its thrombin becomes, as a 
result of these observations, a valuable therapeutic measure in cases of 
melena of this nature. 


PATHOLOGY OF ACUTE POLIOMYELITIS 
Peabody, Draper and Dochez*’ in a monograph on acute poliomyelitis 
devote a chapter to a consideration of the pathology of this disease. The 
authors emphasize at the outset that acute poliomyelitis is essentially 
a general infection, although heretofore chiefly the lesions of the central 
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nervous system have been studied. The probable path of entry of the 
virus through the lymphatics of the nasal passages to the meninges is 
discussed and the anatomic relation of the perivascular lymph spaces of 
the meningeal vessels to the cerebrospinal fluid is pointed out. The 
earliest changes in the cord are found in the hyperemia and round-cell 
collections in the lymph spaces that surround the blood-vessels entering 
the anterior and lateral aspects of the spinal cord. The cellular exudate, 
edema, small hemorrhages and probable direct toxic action of the virus, 
are regarded as responsible for the degenerative changes in the nerve 
cells of the cord, affecting both the gray and the white matter. Histologic 
changes in the posterior root ganglia are found to be of constant occur- 
rence. The brain, medulla and pons may also show a hyperemia, cellular 
infiltration about the vessels and degeneration of the nervous elements. 
In organs other than the nervous system changes of constant occurrence 
were noted. Im brief, lymphatic glands, thymus and spleen reacted to 
the virus by swelling, and histologically the endothelial cells of the 
germinal centers were found large, swollen and pale. Phagocytosis was 
active in the lymphatic glands; degeneration of both lymphoid and 
endothelial cells with even extensive necrosis are described. A prolifera- 
tion of the endothelial cells of the lymph-sinuses was also seen. Con- 
spicuous histologic changes were found in the liver, where, like in typhoid 
fever, areas of necrosis with lymphoid cells and polynuclear leukocytes 
were seen. 


TUBERCULOSIS OF BONE 


Fraser** has studied the tuberculous lesions of bone in eighty human 
cases, beside the experimental lesions of bone produced in rabbits and 
guinea-pigs. The subject of bone tuberculosis he discusses from the 
following standpoint: (a) The development of the primary tubercle; (b) 
associated changes in the marrow, periosteum, bone lamellae and blood- 
vessels; (c) the gross pathologic varieties of bone tubercle; (d) necrosis 
and sequestrum formation. 

Fraser finds that the tubercle bacillus enters the marrow either 
through the blood-stream (intravascular infection) or through the lym- 
phatics closely associated with the blood-vessels (perivascular infection). 
The tubercle developed as a result of intravascular infection is rare, and 
is thought to be produced by the occlusion of a small blood-vessel of the 
marrow by an embolus of tubercle bacilli. The perivascular infection is 
secondary to tuberculous inflammation of adjacent synovial membranes 
and the development of the tubercle is characterized as a gradual process. 
The histology of tubercle formation differs in a number of ways, depend- 
ent on one or the other method of infection. The final appearance of 


28. Fraser, T.: The Pathology of Tuberculosis of Bones. Jour. of Pathol. 
and Bacteriol., 1912, xvii, No. 2, p. 254. 
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tuberculous tissue is, however, much the same in each mode of infection. 
A central cystic degeneration of the tubercle is found to be of frequent 
occurrence in later stages of the disease. Calcification of nodules is rare, 
although this may occur after a primary deposit of calcium in a giant 
cell has extended to the rest of the tubercle. 

Of considerable interest is the detailed study of the associated changes 
taking place in the affected bone during the period of tubercle develop- 
ment. In the earliest stages of the disease immature forms of poly- 
morphonuclear leukocytes and shortly afterward polymorphonuclear neu- 
trophil leukocytes appear, both types exhibiting high phagocytic powers. 
Nucleated red cells increase in number and gigantoblasts at times are 
found. The polynuclear leukocytes are replaced by the lymphocytes and 
mononuclear cells. Fibrous changes in the marrow follow on the cessa- 
tion of active growth in the tubercle, the connective tissue cells being 
derived from the connective tissue cells lying among the fat cells, and 
also from the perivascular tissue. The bone lamellae now undergo either 
rarefaction or thickening. In the former process bone absorption is 
effected through the cellular activity of osteoclasts or through a chemical 
change in the lamella, noted by characteristic staining reaction associated 
with the disappearance of calcium. The fibrous elements of the bone 
lamellae alone remain. Lamellar thickening was found in most of the 
chronic forms of bone tuberculosis, commonly accompanied by an oblit- 
erative endarteritis. The fibrosis of blood-vessels, the author believes, is 
due to the circulation of a tuberculous toxin, through the vessel. The 
lesion affects the smaller vessels and occasionally the primary divisions 
of the nutrient artery. Fibrous changes in the bone-marrow are attrib- 
uted to disturbances of nutrition induced by the vascular changes in the 
blood-vessels. Besides the general discussion of tuberculosis affecting 
bone, the author describes in detail the changes found in six different 
forms of tuberculous disease of bone. These are (1) the encysted tuber- 
culous lesion, (2) the infiltrating lesion, (3) intermediate form of 
lesion, (4) atrophic, (5) hypertrophic and (6) the acute miliary lesion. 
Spina ventosa and the formation and characters of different kinds of 
sequestra have also received careful description. 
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Rachiocentesis, an Aid to Diagnosis. Its Value in Relieving Convulsions.— 
L. Fischer. 

Arch. Pediat., February, 1913. 
School Children, Colorado Method for Examination and Care of.—M. E. Bates. 
Bull. Am. Acad. Med., February, 1913. 

School for Cripples in Cleveland, Management, Maintenance and Efficiency of.— 
J. E. Tuckerman. 

Bull. Am. Acad. Med., February, 1913. 

Teething as Cause of Disease in Infancy. 

New York Med. Jour., March 8, 1913. 

Temperature of Children. (Normale Korpertemperatur der Kinder und ihr 
Verhalten bei Bewegung und Ruhe.)—D. Fraenkel. 

Deutsch. med. Wehnschr., Feb. 6, 1913. 
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ENGLISH CONFERENCE ON INFANT MORTALITY 


An English-speaking Conference on the Prevention of Infant Mortality will 
be held in Caxton Hall, Westminster, London, on Monday morning, Monday after- 
noon and Tuesday morning, Aug. 4 and 5, 1913. The meetings will be held under 
the auspices of the (British) National Association fer the Prevention of Infant 
Mortality and The Welfare of Infancy under the patronage of the King and Queen, 
and will convene immediately preceding the opening of the International Med- 
ical Congress. 

A tentative program has been issued by the committee which indicates that 
the papers will consist largely of medical opinion. The subjects treated will be: 

The responsibility of central and local authorities in infant and child hygiene. 

The administrative control of the milk-supply. 

The necessity for special education in infant hygiene. 

Medical problems in infant nutrition. 

Antenatal hygiene. 

The president of the conference will be the Hon. John Burns, M. P., president 
for the Local Government Board. The chairman of the English Executive Com- 
mittee is Sir Thomas Barlow and the secretary, Miss J. Halford, 4 Tavistock 
Square, London, W. C. 

The American committee, in charge of the part to be taken by the United 
States and Canada, will furnish information to those desiring to attend the 
conference. 

Dr. Henry L. Coit, chairman, 277 Mt. Prospect Avenue, Newark, N. J. 

Dr. Philip Van Ingen, secretary, 125 East Seventy-First Street, New York City. 


